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General Electric reports on developments in...DISTRIBUTION 


Distribution economies explored by computer: 
25,000 Systems Designed in 2% Hours 


CONTRIBUTORS to the study are, left to right, H. E. Campbell, 
M. W. Gangel, R. C. Ender, V. C. Talley, all of General 
Electric's Electric Utility Engineering Section. 


240/480 V WITH 
3 KVA AUTOTRANSFORMER 


DOLLARS PER KVA 
MEASURED AT SUBSTATION 


1524 48 7.2 96 44 24.0 
DIVERSIFIED DEMAND PER HOME—KVA 


LOWER COST of the 120/240 v secondary system from feed 
point through meter is illustrated by this chart. Cost curves 
are based on 140 ft. secondary spans, 6750 kva load per 
feeder, and 12.47 kv primary. 


CONTROLLING THE COSTS of an expanding residen- 
tial power distribution system is one of the most 
complex problems faced by an electric utility today. 
To supplement the work of utilities in this area, 
General Electric engineers recently used a digital 
computer to calculate 25,000 combinations of the 
many cost factors involved. Their report, which 
analyzes these data, was presented at the winter gen- 
eral meeting of the AIEE. 


SOME INPUT ELEMENTS supplied to the computer 
for its 24-hour run were primary voltages of 
4.16 kv and 12.47 kv, secondary voltages of 120 

240 v and 240 480 v single phase, feeder loads, 
number of customers per transformer, number and 
sizes of primary mains and laterals, sizes and 
lengths of secondary conductors, voltage drops, and 
sizes and loadings of distribution transformers. 


CONCLUSIONS of the study include the following: 


@ The 120/240 v linear coverage overhead sec- 
ondary system is generally more economical 
than the 240/480 v system when served by 
a 4.16 kv or 12.47 kv primary. 


Except for the lighter customer demands 

supplied by a 4.16 kv primary, it is eco- 

nomical to load the primary feeders to the 
maximum levels considered in the study: 
_ kva at 4.16 kv and 9000 kva at 12.47 
Vv. 


For residential load levels within the range 
of 1.5—24.0 kva, a primary voltage of 12.47 
kv costs less than 4.16 kv in areas of new 
construction. 


The system designed at the lowest cost does 
not necessarily use the entire available volt- 
age spread. This is particularly true at the 
higher customer loads. 


A single secondary conductor size will eco- 
nomically serve a wide range of loads. Con- 
ductor sizes as large as 397.5 MCM Al can 
be justified at the larger loads considered. 


A GROWING POPULATION and a rising standard of 
living call for a rapidly accelerating expansion of 
distribution capacity. This study indicates that the 
search for the most economical expansion pattern is 
greatly facilitated by the use of digital computers. 
For a copy of the report or for information about 
applying this study’s techniques to an analysis of 
your own distribution system, write Section 604-01, 
General Electric Company, Schenectady, N.Y. 
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Report on NRECA’s 18th Annual Meeting 


St. Louis meeting sets stage for REA‘s silver anniversary. 
Tight money, area, growth problems discussed 


All-Electric Exhibit Seen by 500,000 


Tampa Electric Co’s Medallion Home at state fair packs 
them in from 50 states and several foreign countries 


MANAGEMENT 


What Rates for the Co-ops? 


Can rural systems set rates that don’t pique their cus- 
tomers? Here’s how it might be done 


AIEE Winter Meeting—A Technical Summary 


A 12-page staff report of the highlights of engineering 
progress in the field of power system technology. Cov- 
ered are developments in generation, EHV transmission, 
substations, distribution, industrial electrical engineering, 


and research 
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Connection 


Connection 


All parts packed in Mold Dump Cadweld powder Fire with flint gun 
in mold 


ERICO PRODUCTS, INC., has just introduced a new The “ONE-SHOT” Ground Rod Connections are packed 
adaptation of the CADWELD (the original copper thermit 12 to a box. Each is individually sealed in a polyethylene 
principal) PROCESS of electrical connections, the “ONE- bag to prevent moisture absorption. 

SHOT” Mold. 

The world’s finest permanent electrical connection has GROUND ROD 
now been adapted to a one-time ceramic mold for cable to (#4 and smaller) (72—#3) 
ground rod connections. Now a simple 3” package contains | reece eae Sate 
all materials necessary to make the connection that never | (#4 and smaller) (#2—#3) (1/0—#1) 

r loosens and h rrent carryin i a aa ey nas é 
a (#4 and smaller) (#2—#3) (1/0—#1) 


For further information write ONE-SHOT “% ERICO PRODUCTS, INC. 


Erico Products, inc. 


CADWELD —z~zz=z_=_ 
Cleveland 3, Ohio 


a 2070 E. 6ist Place . 
IN CANADA: ERICO INCORPORATED, 3571 Dundas St., West, Toronto 9, Ontario 
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LETTERS 


Electrical Week Praised 


To the Editor: 

While I can’t speak for the utility industry as a 
whole, I can definitely say in answer to your editorial, 
“Let’s Fish or Cut Bait on National Electrical Week” 
(EW, Feb. 15, p 63), that NEW has been an excellent 
vehicle for publicizing our industry and our com- 
pany in Connecticut. 

It is true that the American public is surfeited 
with special “weeks,” few of which have such justifi- 
cation as has NEW. Also, you are correct in your 
observation that to make a special week successful 
takes “superb” planning and “exquisite” coordination. 

What is wrong with our industry that it cannot 
see the opportunity which full capitalization of NEW 
offers for lasting public relations and sales benefits 

. the opportunity to present our story to schools, 
civic clubs, PTA’s, public officials . . . people in all 
walks of life... 

Sixteen page newspaper supplements, Medallion 
Home, open houses, Youth Science programs in our 
schools, high school students taking over the opera- 
tion of a district for a day, home service demonstra- 
tions, speakers at all civic club meetings, publicity 
about the company and the industry in all papers, ap- 
pliances specials during the week, plant tours . 
these and many other activities planned and carried 
out by people from all departments and many out- 
siders added up to a success story of which we 
at CL&P are proud. 

I cannot understand why all companies in our 
industry do not see the great benefits of NEW. 
Let’s keep fishing! 

A. M. Wade, Vice President 
Connecticut Light & Power Co 


To the Editor: 

I hardly agree with you that we have so many 
“weeks” that we have become weak with “weeks.” 

Inasmuch as the idea for National Electrical Week 
was cradled in the City of Detroit, we most certainly 
would dislike to see the idea eliminated just because 
it is another “week.” Our conception of Electrical 
Week in the first place was to emphasize the im- 
portance of electricity in our everyday life and to 
stress the safety angle, but our efforts were to be 
focused on the school children. As a result, since 
our first start of Electrical Week in 1953, we have 
stressed this part of the Electrical Week program 
by distributing pamphlets entitled “Electricity In 
Your Home” to Detroit schools. 

The idea of Electrical Week has drifted away 
from the electrical inspectors, who sponsored the idea 
from its inception, and I would certainly like to 
see the swing back in that direction. 

I believe it can be coordinated and guided, but 
under no circumstances should it be dropped. 

H. B. Love, Chief 
Bureau of Electrical Inspection 
City of Detroit 
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SQUARE D 
snrouncee AM I REDD 
—A SIMPLER, FASTER, STATIC CONTROL! 


norRpak is a significant advance in the field of static switching. 
Like other static systems, NORpak performs the functions of 
machine tool relays, stepping relays, latching relays and timers 
—all without contacts or motion of any kind. 

Like other static systems, NORPAK is ideal for applications 
where speed is important—where reliability and long life 

are « 3sential—where conditions make 

conventional magnetic devices impractical. 


But unlike other static switching systems, 
norpak otters these important advantages 


< EASIEST TO APPLY 

The transistor NOR unit is the basis of 
nworpak, All logic functions— AND, OR, 
NOT, MEMORY —can be accomplished with 

combinations of this single NOR unit. 
worpak is not complicated — it’s easy to 
apply to conventional circuits. Units are 
color-coded for quick identification. Simple 
DC circuit eliminates worry about phase 


EXTRA DEPENDABILITY 
NOR units have been time-tested in 
computer use for years. They are 
not subject to wear, will give top 
performance indefinitely, and pro- 
vide unfailing circuit fidelity. 


SIMPLE TO USE 

Optional monitor lights give visual 
evidence of proper performance. 
Simple dynamic sequence tester 
checks individual NOR units in 
operation. 


EXPERT APPLICATION 
HELP 

Field specialists, factory-trained 
in all aspects of NORPak can give 
you on-the-spot answers to any ap- 
plication questions. 


(D) ...design leadership 


SQUARE 


D 


relationships. 


UNMATCHED SPEED 

NnoRpaAK provides switching at rates up 
to 25,000 per second — faster than any other 
industrial static system. 


SMALLEST COMMERCIAL 
PACKAGES 

nworpak is available in the form of individ- 
ual components, orin completely engineered 
systems. Components are offered in 6 and 
20 paks, require only 1/4th the equivalent 
relay panel space, and weigh less than com- 
ponents of other static systems. 


worpak is available as individual 
components for application to specific 
control functions,oras completely engi- 
neered systems ranging from the smalil- 
est to the largest panels 


Write for the complete story on NORPAk 
—its theory, application and operation... 
Square D Company, 4041 North Richards St., 
Milwavkee 12, Wisconsin 


COMPANY 


wherever electricity is distributed and controlled 
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You can save money on inventory 
with Graybar as your auxiliary warehouse 


Use Graybar as your auxiliary warehouse and you can 
shorten your stock on most electrical equipment and 
supplies. Graybar stock designed for utility use is near 
at hand, wide in range, and large enough for any 
contingency. 

This means that you can materially lower either the 
interest charges on inventory or the cash investment 
you have in it. 

Other savings: you can reduce losses on surplus, on 
obsolescence, on equipment damaged in receiving and 
storing. 


Start with a local call . . . Why not consult with your 
Graybar salesman and discuss a specific plan based on 
your system needs? 

Employee-owned Graybar, a part of your local com- 
munity, has served utilities continuously since the first 
lines went up. Whether you require 3 items or 3,000, 
Graybar is your most practical source for most elec- 
trical utility equipment and supplies. 


You save on storeroom costs 
Reduce inventory investment 
Insure prompt delivery 
Step up man-hour efficiency 
Simplify bookkeeping 


When Graybar 
is your auxiliary 
warehouse — 


GraybaR (== 


ELECTRIC COMPANY, INC. 
420 Lexington Avenue, New York 17, N.Y. 


. 
” 


IN OVER 130 
PRINCIPAL CITIES 


LOCAL SERVICE TO UTILITIES THROUGH COAST-TO-COAST WAREHOUSING 
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RT&E Dual Voltage Lee 


are cutting labor time 
and transformer replacement 
costs for leading utilities 


KANSAS POWER 
& LIGHT CO. 


_ COMMONW 


Since R T&E introduced the industry’s first dual voltage trans- 
former three years ago, an increasing number of utilities have 

joined the pioneer group who first installed these units. 
in T & rE Included among the many utilities who have installed RT&E 
dual voltage transformers are Commonwealth Edison Co., South 
. Carolina Electric & Gas Co., Puget Sound Power & Light Co., 
Introduced the first dual Kansas Power & Light Co., Central Louisiana Electric Co. and 
voltage transformer with Wisconsin Electric Power Co. RT&E has shipped over 5000 
dual voltage transformers to these and other leading utilities. 
RT&E is proud of the contribution it has made to the electrical 
changing voltage. industry through the introduction and promotion of the exter- 

_s nally operated dual voltage transformer. 

Available in all primary voltage combinations: 2400 x 4800 volts, 
Has the most dual voltage 2400 x 7000 volts, 7200 x 14,400 volts, 4800 x 14,400 volts. Also 
units in service custom designed to special requirements. See your RT&E 
, representative, or address inquiries to Dept. A., Waukesha, Wis. 


external means of 


Provides the widest variety ee eee, | 


ee , , ” 
i ! WAUKESHA, WISCONSIN 
& fm PORTLAND, OREGON 
~~ 
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For dependable protection of electrical wiring . . . 


USE RIGID STEEL CONDUIT 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL rh 
one 


When you install rigid conduit made of steel, you obtain 
permanent protection against the ever-present hazards of faulty 
electrical circuits. 

The proof is in the performance of thousands of steel con- 
duit installations over the past 50 years. And the reasons are 
simple: 


Strength and toughness 


Steel prevents physical damage to the wires, protecting them 
permanently. 


Good electrical conductivity 


Steel carries off dangerous fault currents to remove the threz- 
of fire and shock. 


Heat resistance 


Steel conduit prevents possible fire from spreading to the 
building. 


Rigid steel conduit is inexpensive to buy, easy to install, 
simple to rewire. It’s compatible with all construction mate- 
rials in major use, and will often outlast the building itself. 
Ask your nearest electrical distributor for full details. 


ne 


ML 
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The Electrical Week 


FUTURE NEWS > Watch for “fair trade” developments in electrical appliances as a 
result of recent Supreme Court decision restricting manufacturer’s 
right to fix price of his product and then enforce it. 


LATE NEWS > EEI announces study of direct conversion of energy to electricity. 


Southern California Ed’s sea water conversion plant goes into opera- 
tion. Reportedly the first on Pacific Coast, it will be subject of a three- 
year research program. 


Washington Wire . . . Senate Commerce Committee favorably reports 
bill (S-2586) to prevent FPC licensing of any dam across Salmon River 
that would restrict migratory fish runs. Committee will take no action 
on S-35 requiring Interior Secy to study fish problems in entire Col- 
umbia River basin . . . Sen Vance Hartke (D-Ind.) backs Boggs bill 
(HR-7123) to permit federal income tax deductions on expenditures 
“legitimately trying to influence legislation.” He charges IRS inter- 
pretation “amounts to curbing free speech by firms.” 


American Public Power Assn asks FTC to investigate ECAP. 


Around the States . . . VEPCO files suit against North Carolina to 
recover $86,409 it claims it was overcharged in ’58 in corporation 
taxes . . . Carolina P&L asks PUC (North Carolina) for approval to 
revamp its rate structure. Gross revenues would increase $460,000 
a year as a result of raising some rates, and lowering others . . . City 
of Jackson, Tenn., filed suit in federal court to see whether it must 
share taxes with county from its municipal electric plant. 


Management changes . . . F. J. Schneider is elected vice president in 
charge of operations at Niagara-Mohawk. 


WEEKLY POWER OUTPUT—Up 8.6% (Week ending Feb. 27), Kwhr 14,092,000,000 
Oe Re eee 


Per Cent Change From Previous Year 
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Preview of This issue 


EVENTS » At NRECA’s 18th annual meeting last month speakers hit tight money 
and high interest rates, identifying them with efforts to hike REA 2% 
rate. Silver Jubilee program celebrating REA’s 25th anniversary is 
outlined (p 44) . . . SEC adopts new policy: Credits from accelerated 
depreciation or amortization may not be designated as earned surplus 
or a part of equity capital (p 48)... Tampa Electric’s exposition goes 
international (p 47) . . . A Bureau of Reclamation form may be first 
casualty in fight between Baldwin-Lima-Hamilton and English Elec- 
tric on who supplies Glen Canyon turbines (p 47) . . . Committee 
OK’s plan for U.S. role in CIGRE (p 49) . . . Illinois co-ops get biggest 
REA loan ever—$25,800,000—for 99,000-kw plant (p 49). 


AIEE MEETING > Extra-high voltage was the center of interest at transmission discus- 
sions at the AIEE Winter General Meeting in New York; 500-kv is 
the next logical step, meeting is told (p 51) . . . BIL reduction is 
limited by switching surges, another group was informed (p 53) . . . 
System planning engineers heard of computer programs for studying 
industrial systems (p 54) . . . Special aspects of control and oper- 
ation of nuclear reactors were also AIEE topics (p 55) . . . Other 
AIEE discussion covered distribution (p 58), safety (p 88), industrial 
applications (p 89), and cables (p 92). 


Politics and Public Power 


TIGHT MONEY AND REA INTEREST RATE 


Any observer sitting through the three and 
a half days of general sessions and special 
panels at the National Rural Electric Co- 
operative Assn’s 18th annual meeting in St. 
Louis would have had a hard time failing to 
note the efforts made by many speakers to tie 
the Administration’s tight money-high inter- 
est rate policies to the co-ops’ 2% money situ- 
ation. 

Speaker after speaker, from General Man- 
ager Clyde Ellis, who called tight money “a 
rigged affair . . . designed to redistribute 
the income and wealth,” to Sen Olin John- 
ston (D-S.C.), who said to the co-ops, “Don’t 
Let Them Put Your Lights Out,” stressed 
the high interest rate theme. 


The political strategy of tying a specific is- 
sue, such as the co-ops’ 2% money, to the more 


12 ELECTRICAL WEEK 


general one of higher interest rates is perfectly 
understandable. The idea is that NRECA 
opposition to any hike in the interest rate on 
REA loans to co-ops would somehow become 
identified with the larger cause of opposition 
to higher interest rates in general. Whether 
it will work remains to be seen. 


The lengths to which some speakers went 
to identify the co-op cause with higher inter- 
est rates lifted more than a few eyebrows. 
And some of their statements raised more 
questions than they answered. 

Take the remarks of Senator Johnston as an 
example: “The utility monopolies slipped 
into the fight for higher interest rates because 
it is the best current vantage point from which 
they can attack the co-ops with effectiveness. 
They know that interest rates boosted high 
enough can ring the death knell of the rural 
electric cooperatives .. . They know that 
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PROCUREMENT & ) Plentiful copper supplies to keep prices under control for next year 
PRODUCTS or two . . . Sen Kefauver won't be deterred in his probe of electrical 
manufacturers by recent federal grand jury indictments (p 68) . . . 
Aluminum Co of Canada designs new “V”-type aluminum tower 
.. . GE's earnings up 15% in ’59 . . . Allis-Chalmers reports 1959 
sales rose $7.5 million (p 70) . . . Mobile substations have weight 
reductions and preferred design . . . Feeder-voltage regulator is 
rated 500 and 750 kva for 8.66 and 13.2-kv circuits (p 81). 


MANAGEMENT > How much should co-ops charge their customers? For a good answer 
you have to examine the customer’s attitude and the economics of 
the system. W. W. Arnett, of H. Zinder & Associates, gives his views 
and shows how co-op customers object to some rate schedules, yet 
don’t complain about others that produce as much, if not more, 
revenue (p 75). 


SELLING > Atlanta shopping center uses 500-v spot network distribution system 
to handle power for big air conditioning and heating load (p 83). 


NEXT WEEK ) A three-pager will be published on digital computers used to handle 


billing and dispatching problems at Boston Edison Co. 


if interest rates go high enough, the co-ops 
will have to raise their rates to members or 
go out of business. . . 

“At the right moment, if the situation 
becomes grave enough, the monopolists, with 
help from the high interest boys, would move 
in. With a burst of patriotic propaganda they 
would probably offer to buy up the bankrupt 
cooperatives ‘to help our government.’” 


The question in some observers’ minds— 
and the one the Senator failed to explain or 
explore—was this: Why should the private 
utilities want higher interest rates? Their 
capital expenditures in terms of sales are 
probably greater than any other sector of the 
private economy, and most must go to market 
for money every year or so. Why should 
they want to pay out more than a nickel on 
every dollar of bond money they are now 
raising, or are going to have to raise? 
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. . . Or could they really, as the Senator 
subsequently asserts, after the projected de- 
mise of the co-ops as a result of higher inter- 
est rates alone, “with fee simple title in one 
pocket and unlimited utility rates in the 
other, . . . walk off with 25 years of sweat, 
blood, and tears of millions of farmers as a 
net profit?” 


The question of whether this strategy is 
wise or feasible in the minds of many co-op 
officials is compounded by their awareness 
that their present 2% interest rate is becom- 
ing an increasingly larger political liability. 
In the words of one of them, “It’s costing us 
much more than it’s worth.” 

The disparity between this local-level view- 
point and that of officials at the national level 
in Washington would seem to bear careful 
examination by the co-ops and with their 
leaders. 
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Executive Reader 


The wisdom of business-in-politics is still being debated vigorously by 
executives because of fears that the activity may be getting ahead of 
the thought behind it and the growth of the movement may be too rapid to 
be healthy. There are seven propositions underlying the movement, each 
of which is suspect to some degree: The interests of business are the 
interests of society; business is in a dangerous state of political 
helplessness; the primary purpose is to put unions in their place; 
business ability is translatable directly into political ability; 
electoral activity is the only route to political influence; labor’s 
strategy and tactics of political participation will work for business; 
a company can restrict its participation to the issue it selects. The 
Seven Fallacies of Business in Politics, Michael D. Reagan, Harvard 
Business Review, March-April 1960. 


Computer control of processes has been found by many firms to be the route 
to improved quality of product, increased production, and better operation. 
One electric utility found, in a six-month run, a saving of $110,000 in 
equipment whose damage was prevented by the way its computer system 
detected dangers and gave the alarm about them. Chalmer E. Jones, Daystrom, 
Inc, before the Instrument Society of America, Houston, Texas. 


Job descriptions and merit ratings have stultified the talents and atrophied 
the ambitions of thousands of promising workers, While personnel 
management has ably concerned itself with labor relations and 
working conditions, the simple motivating factor of what makes people 
“give out” in a job instead of just “getting by” has been neglected. 
A vast resource of productivity lies dormant in an area waiting to be tapped 
by alert personnel management. Wanted—A New Era in Personnel 
Management, K. I. Jack, Public Utilities Fortnightly, January 21, 1960. 


All-electronic boiler controls have been applied to the two-unit, 120-Mw 
Little Barford B power station in Great Britain. Measurements of steam 
pressure and temperature on each 550,000-lb/hr, 950/910 F boiler are 
made at the sampling point and fed by special transmitters over 
telephone-type cables to the beam-balance type of computer in 
the control room. This system excludes all water, steam and other 
fluids from the control room. Electrical Journal, February 5, 1960. 


The farmer has become a big customer. As he grows even larger, his rate 
becomes more important. One question is whether the large-use farm 
should be billed in the same manner as one whose use is mainly residential. 
Perhaps the two-part rate provides an answer. As we sell farm customers on 
worthwhile electrification, let us also sell our rates. Give the farmer an 
understanding of how electricity is priced. Give him the means to 
estimate the cost of running electrified equipment. A Realistic Look 
at Farm Sales, Edwin Vennard, EEI Bulletin, January, 1960. 
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the Grand Valley Rural Power Line substation tap of 
Public Service Company of Colorado 


THESE L-M 69 kv OIL INTERRUPTERS, mounted on 
L-M PV switches, provide low-cost interruption for 


L-M Oil Interrupters Provide Low-Cost Load 


Interruption for Public Service of Colorado 


L-M Type PV air-break switches and high-voltage oil 
interrupters were installed for Grand Valley tap of Public Service 
Company of Colorado at transmission line tie 


The Grand Junction and the Cameo steam 
generating plants of Public Service Company 
of Colorado are tied together by a 69 kv trans- 
mission loop 45 miles long. At the Grand 
Valley Rural Power Lines substation tap, 15 
miles from the Cameo plant, the two lines are 
tied together by means of two gang-operated 
L-M Type PV air-break switches equipped with 
oil interrupters on both sides of the substation 
tap. With L-M oil interrupters, the switches 
sectionalize the line on either side without dis- 
turbing power flow to this substation. 


Increased Flexibility at Minimum Cost 
L-M OIL INTERRUPTERS provide a load-interrupt- 
ing means at the lowest possible cost. By 
installing L-M Type PV air-break switches and 
oil interrupters, Public Service Company of 
Colorado typfies utilities who are cutting costs 
without sacrificing quality and dependability 
on switching problems. 


L-M’s oil interrupters have been specifically 
designed to provide a low-cost means of pick- 
ing up or interrupting load currents, line charg- 
ing currents and magnetizing currents. They 
can be mounted on new or existing Type PV 
vertical air-break switches, with no change in 
the electrical clearances or phase spacing. 


Complete Range of Ratings 


L-M oil interrupters are available in voltage 
ratings of 23, 34.5, 56 and 69 kv. All have con- 
tinuous current ratings of 600 amperes at power 
factors as low as 70% , with momentary rating 
of 40,000 amps for 10 cycles and 25,000 amps 
for 4 seconds. 


Get Complete Information 


Ask your L-M Field Engineer for complete 
information on L-M oil interrupters. He has 
a cutaway sample to show you. Or write direct 
to Line Material Industries, Milwaukee 1, Wis. 


Be sure you see this cutaway sample! 
With it, your L-M Field Engineer can 
demonstrate the construction and oper- 
ation of this excellent, economical Line 
Material load break device. 


o LINE MATERIAL Industries “Pow. Swiching, Equipment 


McGRAW-EDISON 


DISTRIBUTION TRANSFORMERS + RECLOSERS AND OIL SWITCHES - FUSE CUTOUTS AND FUSE LINKS - 


COMPANY 


LIGHTNING ARRESTERS 


POWER SWITCHING EQUIPMENT - PACKAGED SUBSTATIONS - CAPACITORS - REGULATORS + OUTDOOR LIGHTING 
LINE CONSTRUCTION MATERIALS - PORCELAIN INSULATORS - FIBRE PIPE AND CONDUIT 
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L-M's POST TOP LUMINAIRES provide a low-cost means of converting old, inefficient lighting systems. 
A two man crew averaged less than 8 minutes per standard in converting this residential area, 


L-M’s Smart New Post Top Luminaires 
Make Attractive, Low-Cost Conversions 


Line Material’s new PTL offers the latest in design, 
appearance, and efficient illumination for the 
economical conversion of any post top lighting system. 


The new L-M PTL (Post Top Luminaire) 
combines modern design with a highly effi- 
cient optical system, to provide the very 
latest in post top fixtures. With a minimum 
of cost you can adapt most existing stand- 
ards to a charming modern installation with 
greatly increased lighting levels. Most 
standards can be modernized by direct re- 
placement with a PTL at a cost comparable 
to the replacement parts for two old-fash- 
ioned ornamental glass globe and canopy 
combinations. 

The PTL combines a rigid spun-aluminum 
refiector, an efficient Holophane® refractor, 
and a sturdy aluminum mounting base. The 
reflector swings open on a hinge for easy 
cleaning and for easy replacement of lamps 
and ballasts. 

The combination of reflector and refractor 
directs all the light down to the surface of 
the ground, Light cannot shine up and be 
lost in the sky—no shades will be necessary 
to block unwanted light from adjacent areas. 
Lighting levels are automatically increased 
when PTL’s are installed, without increas- 
ing lamp size. 


G 


Reflectors and base come in natural 
brushed aluminum or a choice of pastel 
colors. Available with photo control, to 
automatically turn light on at dusk and off 
at dawn. They will accommodate lamps up 
to 10,000 lumens, or 620 watts multiple; 
or with ballast in the fixture for mercury 
vapor lamps up to 250 watts. A choice of 
five IES light patterns is available; types I, 
II, Ill, Il 4-way, and V. 

You can install PTL’s in streets, parks, or 
any other public areas where beauty and 
lighting need improving. Try a few in a test 
area. You'll be surprised at the difference 
they will make. 


Get Complete Information 


Be sure you get complete information on 
the ease and low cost of converting your 
present post top lighting to the modern 
efficient PTL. Contact an L-M Lighting 
Engineer or write direct to Line Material 
Industries, Milwaukee 1, Wisconsin. In 
Canada: CLM Industries, Division of 
McGraw-Edison Company (Canada) Ltd., 
Toronto 13, Canada. 


REPLACEMENT is simple and fast in 
most instances. The old fixture is re- 
moved and the attractive PTL is 
mounted directly in its place with its 
Own set screws. 





LINE MATERIAL Industries Outdoor Lighting 


McGRAW-EDISON COMPANY 


DISTRIBUTION TRANSFORMERS + RECLOSERS AND OIL SWITCHES +» FUSE CUTOUTS AND FUSE LINKS + LIGHTNING ARRESTERS 
POWER SWITCHING EQUIPMENT « PACKAGED SUBSTATIONS + CAPACITORS + REGULATORS + OUTDOOR LIGHTING 
LINE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS « FIBRE PIPE AND CONDUIT 
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What an industry a little spark started! Growing 
yearly by leaps and bounds, the electric 
industry's projected sales for 1960 are 681 billion 
kwhr —an increase of 142% in the last decade! 


° 
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To maintain this giant industry has required 
enormous resources of building, maintenance, 
planning. And Ebasco has worked hand in hand 
with industry in each of these areas to help 
meet the increasing demand for electric power. 
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Ebasco personnel is trained, experienced and 
has the know-how to help the electrical industry 
in 16 specific areas—from plant site selection, 
to building, to automated plant operation, 

to methods improvement programs. 


In the electric field, as in a wide variety of 
industry, the first step in building, expanding, 
modernizing, in securing technical service of 
any kind—is to consult Ebasco. 


Accounting @ 
Management Control - 
Business Management 
& Financial - 
Consulting Engineering - 


Our booklet—“‘The Inside 
Story of Outside Help”— 
describes Ebasco’s services and 


how they may be of use to you. 


For a copy, write 

Ebasco Services Incorporated, 
Dept. M, Two Rector Street, 
New York 6, N. Y. 


Design & Construction - 
Facilities, Community 
& Industrial Planning - 
General Management 
Consultation—Electric, 
Gas & Industrial 
Companies - 

Industrial @ Manage- 
ment Engineering - 
Industrial Relations - 
Insurance, Safety 

& Pensions - 
Purchasing, Expediting, 
Inspection @ Traffic - 
Rates and Pricing - 
Research - 

Sales, Marketing 

& Public Relations - 
Taxes - 

Valuation Appraisal - 
Washington Office 


NEW YORK * CHICAGO » DALLAS + PORTLAND, ORE. » SAN FRANCISCO * WASHINGTON, D.C. 
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introduction of “cool” flue gases near furnace exit 
prolongs superheater tube life, reduces superheater 
maintenance, cuts alloy requirements, and 
prevents slagging with even low grade coals. 


105 years of unit generating experience is B&W’s proof that gas tempering is the 
better way to provide an advanced degree of superheater tube protection. 


Gas tempering in these boilers protects superheater tubes from excessive gas tem- 
perature, eliminates “enameling” of molten slag on tube convection surfaces —a 
major problem in burning low grade coals — reduces superheater maintenance and 
permits economies in over-all plant construction. 

In a drum type or a B&W Universal Pressure® Boiler, gas tempering offers the solution 


to many vexing and often cost-building problems. For an analysis of gas tempering, 
and illustrations of its application, write for bulletin G-96. The Babcock & Wilcox 


Company, Boiler Division, Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 


BOILER DIVISION 
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Installs like cable... protects like conduit! 


Conduit-like protection . . . yet it’s flexible! 

And because it’s flexible, you can install Rome’s inter- 
locked armored cable as easily as most ordinary cables— 
around corners, machinery, other obstructions. You merely 
pull it through in long, unbroken runs on low-cost cable- 
supporting ladders,* or suspend it aerially with cable 
rings. Where you need to splice, a mechanical joint does 
the job in a jiffy. 

Rugged protection And it’s rugged. A metallic armor of 
aluminum alloy, bronze or galvanized steel provides high 
mechanical protection for your electrical system. If you 
need exceptional corrosion resistance, you can get it with 
a thermoplastic (PVC) sheath over the armor. 

Increased ampacity Because it approaches a free-air type 
of installation, Rome’s interlocked armored cable has a 
high current-carrying capacity. Heat is dissipated readily 


—not trapped as it would be in conduit. 


Saves space And you save space—almost one inch less 
space for each 3/C 500 MCM of interlocked cable than 
for conduit-type installation. Just one cable ladder* sup- 
ports a substantial number of interlocked armored cables, 
takes far less space than multiple-conduit runs. 


For heavy-duty service You can use Rome’s interlocked 
armored cable for almost any heavy-duty service applica- 
tion: in power plants, food processing plants, refineries, 
steel mills, pulp and paper mills, chemical plants. It is 
widely used for high-voltage primary feeders from power 
stations to unit substations and for secondary feeders from 
unit substations to load centers. 

Available in three-conductor construction, rated at 600, 
5000 to 15,000 volts. You can get all the details in Bulletin 
RCP 730. Clip and mail the coupon for your copy. 












Easy to service You can make in- 
spections easily—cables are fully 
accessible on open cable-support- 
ing ladders,* or suspended on 
cable rings. In case of accidental 
damage, you merely cut out a 
short section and splice. No need 
to pull out the cable as you do 
with conduit. 
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Easy to add new circuits In the 
event of changes in plant layout, 
the simplicity of these systems 
makes it easy to add new circuits 
to existing runs. Systems can also 
be easily and quickly dismantled 
and reinstalled elsewhere—with 
a minimum of scrap. 


“aa rare, ladders (either galvanized or aluminum) are manufactured 
i 


by T. J. Cope 


vision, Rome Cable Corporation, Collegeville, Pennsylvania. 


Insulation The butyl compound 
insulation (Rozone A) used on 
Rome's interlocked armored cable 
is heat-, moisture- and ozone- 
resistant. Cable can be installed 
out of doors or in other damp 
locations safely. Metallic armor 
provides exceptional mechanical 
protection. 


ROME CABLE 
DIVISION OF ALCOA 


Department 1-30, Rome, N. Y. 


(] Please send me more information on the above. 


Name 
Titie 
Company . 
Street 

City 


ALCOA 


ROME CABLE 
DIVISION 


7 





ED ANSFORMER 
E IZE FOR ALL 


Check These Exclusive PMT Features: 


3 Choice Sectionalizing Load Break 
Switch ... Isolates trouble with- 
out dropping the primary feed. 
This means less outage time dur- 
ing transformer change-outs or 
faulted cable isolation. Three 
settings permit loop feeder serv- 
ice or service from 1 of 2 sources. 
See explanation below showing 
how the sectionalizing switch 
works. 


Quick Change-Outs . . . Compart- 
ment design further simplifies 
change-outs. Uprating through 
100 KVA is a matter of loosen- 
ing four clips and replacing the 
transformer unit with a higher 
KVA rating. The same cable 
compartment serves all ratings. 


Low Loss, Long Life Transformer 

nit... The PMT Transformer 
unit includes the famous low-loss 
“Bent Lon’? core and “Long 
Life’’ Kuhlman coil. It offers the 
same low exciting current—low 
copper and core loss—low im- 
pedance—better regulation and 
operating economy designed into 
all Kuhlman transformers. 


~o 
— 
=— 
oe —— 
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ree an 
Get all the ™ 


Zola t Mel elo!) 

Eh A 

man PMT. Write for PMT ‘bulletin, 
CS-205. 


Advertising Department 
KuhIman Electric Company 
P.O. Box 288 
Birmingham, Michigan 


Economical, flexible, compact Kuhlman PMT meets all the special 
needs of underground distribution. It is easy to landscape—easy to 
change-out. It operates at full load capacity and is completely safe. 
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WITH A SECTIONALIZING SWITCH AND 
RATINGS THROUGH 100 KVA 


Serves In Any Location . . . High and low 
voltage bushings are separated by insula- 
tion barriers. An insulating panel (not 
shown below) closes off the high voltage 
section protecting personnel from acci- 
dental contact with the high voltage. 
PMT readily blends into the surrounding 


Compact and Convenient . . . Trans- 
former terminals, incoming cables 
and protective equipment are easily 
accessible and conveniently located 
in a self-contained enclosure. Ample 
space is provided without sacrificing 
compactness. 


Operates at Full Nameplate Capacity 

T does not have to be de- 
rated. Mounted above ound, it 
takes full advantage of uhiman’s 
generous oil circulation to assure 
cooler operation, longer life and 
greater short-time overload capacity. 


landscape to make a neat, completely 
hidden installation. It’s so safe it can be 
installed in any location, even where 
children play. 


ene TECT: 4 
i 
N.Y. CADLE 
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Combines the Best in Above Ground 
an ndergro: J 

combines the change- out. and con- 
nection convenience of above ground 
service with the improved appear- 
ance and fewer outages of under- 
ground service. It eliminates heat 
radiation and air circulation prob- 
lems of buried or semi-buried trans- 
formers. 


KUHLMAN TRANSFORMERS 


KUHLMAN ELECTRIC COMPANY, Birmingham, Mich. Factories at Bay City, Mich.; Crystal Springs, Miss.; Salinas, Calif. 


ELECTRICAL WORLD e@ March 7, 1960 





Design Firsts by Allis-Chalmers 


1926 
1934 
1936 
1941 


1948 


Side-crossunders 
Separate nozzle chests 
Thrust-type hydrogen seals 


Nonsliding thrust-bearing 
pedestals 


Supercharged axial ventilation 


Designing today for tomorrow's power needs, Allis-Chalmers experienced, for- 
ward-thinking engineering staff has pioneered higher ratings and unique arrange- 
ments for steam turbine-generator units . . . originated and patented many of 
the design features now adopted as industry standards for such equipment. 


Engineering know-how and the results of extensive research millions of dollars expanding and modernizing manufacturing 
and development programs are confirmed on the large tur- facilities like these to assure that design excellence created 
bine test pits. During the past few years A-C has spent on the drawing board is translated into the finished product. 





Off-center joint centerline 
cylinder support 
Close-coupled, cross- 
compound unit arrangement 
Ac excitation system 

540 degree stator coil 
transposition 

Side-mounted turning gear 


Centerline-at-floorlevel unit 
arrangement 


Separate inner-cylinder rings 


POWER PROGRESS 


.»:Dy design! 


An Allis-Chalmers tandem triple-flow steam turbine- 
generator unit, for example, incorporates such industry- 
recognized A-C developments as. . . centerline-supported 
inner and outer high-temperature cylinders; thrust-bal- 
anced turbine elements with high-temperature steam 
confined to a single shaft of small diameter; separate 
below-floor front-mounted steam chest; and separate ring- 
type nozzle chest in a center-inlet high-pressure turbine. 
Also, hydrostatic thrust-bearing-type shaft seals for the 
fully supercharged generator. 

These advanced design concepts add to Allis-Chalmers 
growing list of firsts — set new industry standards for 
performance and continue the pattern by which A-C 
paces power progress...ahead of utility requirements. 


(AC) ALLIS-CHALMERS 


A-1212 





NEW BULLETIN 


For more information on these and other 
outstanding design features of Allis-Chal- 
mers line of reheat steam turbine-generator 
units, contact your nearest A-C office for 
Bulletin 03B9448. Forty pages, illustrated 
by more than 100 photographs, tell how 
A-C is pacing power progress. 








‘“‘We helped a customer 
stop frequent outages and 


get safe motor protection... 


by recommending FUSETRON Fuses’’ 


OSCAR O'NEAL SR., PRES. 
O'NEAL ELECTRIC CO., GULFPORT, MISS. 


TECTRICAL Co | | 
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“Sometime ago, the Gulfport Ice Co., called us in 
to do their electrical maintenance work. At the time, 
they were having a great deal of difficulty with motor 
starting currents causing ordinary fuses to blow. They 
were using 100, 200 and 400 amp. ordinary fuses to 
protect the motors. 


“These frequent outages disrupted the company’s 
normal operation and created a costly and annoying 
situation. Just to replace the 400 amp., 250 volt ordinary 
fuses was costing them about $40 a month. 


‘My first recommendation to them was to change 
to Fusetron dual-element fuses in the proper size for 
safe motor protection. They did. 


“The installation of Fusetron fuses was the ‘key’ to 
the problem. In the past five years I do not recall one 
400 amp. Fusetron fuse having blown — and outages on 
the 100 and 200 amp. circuits have been very infrequent.” 


YOU TOO, CAN GUARD AGAINST UNNECESSARY 
OUTAGES OR MOTOR BURNOUTS THAT CAUSE 
MEN AND MACHINERY TO STAND IDLE SIMPLY 
BY INSTALLING FUSETRON DUAL-ELEMENT FUSES 
THROUGHOUT THE ENTIRE ELECTRICAL SYSTEM. 


: throughout entire Electrical S y stem 
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In addition to saving you money 


by protecting against needless outages — 
and motor burnouts 


FUSETRON Fuses offer 
High Interrupting Capacity and 
Life-Time Dependability Essential 


to Modern Protection. 


High Interrupting Comin With electrical 
network capacities steadily increasing, — a 
modern protective device must be capable of 
interrupting the heavy fault currents now 
available and to be adequately safe to allow for 
anticipated growth in service demands. 


FUSETRON fuses give you this protection. 
They have an exceptionally high eee 
rating of 100,000 amperes rms symmetrical. 


Life-Time Dependability: The iniciaie in 
available fault currents has emphasized the 
need for dependability in a) > 


operate when an emergency arises. 


FUSETRON fuses oe 
protection through the he years 





The Pole Star Core 


eal 


New Echelon Lap Means 
New Highs in Electrical Efficiency 


Example: 7200-volit line, average for all kva sizes 


Characteristic Previously Published Data 
Total Loss 

Iron Loss 

Copper Loss 

Exciting Current 

Impedance 


As in the original time-proved Pole Star core, laminations 
are individually lapped as the core is built into the coil. Each 
lamination thus forms its own magnetic path, and no flux 
has to cross from one turn to the next. 





LAP 


RESULT: Lower Losses, Lower Exciting Current 
Lower Impedance 
Improved Regulation 


One of but four basic oriented-steel distribution 
transformer cores being used today, the Pole Star 
lap-on-top core provided new highs in electrical NEW EcHELON LaP 
efficiency when introduced by Pennsylvania Trans- 
former in 1947. So great was the improvement over YE 
previous standards that the patented Pole Star core 
has maintained its leadership for more than a decade 
without any major alteration in its design. 
Now, Pennsylvania again takes a long step for- 
ward—by giving the Pole Star core a “new look’”’ 
that reduces total losses as much as 9%, and excit- 
ing current as much as 46%. The lap (still located 
on top of the core) has been changed to an “‘echelon”’ ! 
pattern that results in a more compact, efficient 
structure with improved magnetic properties. 


Laminations Are Individually Lapped — 


The basic principle of the time-tested Pole Star 
core has been retained—that is, laminations are 
individually lapped as they are built into the coil. 
Each lamination forms its own magnetic path, and 
no flux has to cross from one turn to the next. 
Along with major reductions in total losses and 
exciting current, the new echelon lap also provides 
improved regulation and lower impedance. For more 
information—or a quotation on your next distribu- 
tion transformer needs—contact Penn- 
sylvania Transformer Division, McGraw- We 
Edison Company, Canonsburg, Pa. Ne sae “ 


PENNSYLVANIA DISTRIBUTION TRANSFORMERS 


ORIGINAL LAP-ON-TOP 


stan more cones in an echelon design re- 
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improve YOUR Street Lighting 


MAKE YOUR STANDARD 


Mao 


When you specify Kerrigan lighting standards you 
get our octagonal shape which is inherently stronger 
than the round or fluted, heavier wall thickness 
(.130), one continuous longitudinal weld magna- 
fluxed for greater strength, and a guaranteed high 
yield point. Also 4 to 6 times greater resistance to 
corrosion, less deflection, and a drop forged steel 
anchor base. And last, but not least, you get a 
standard that has trim, modern lines, architecturally 
correct. That’s why we say: “Make Your Standard 
Kerrigan!” 


Our new 70-page catalog 
has the engineering facts on 
both steel and aluminum 
standards! Won't you write 
for your FREE copy now? 
Address: Dep't. E-3. 


Te F) A 
oo 
KERRIGAN) 


«i> 


KERRIGAN 


IRON WORKS COMPANY 


eer 7] Nashville, Tennessee 
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Up there in the air... that’s close to 400 pounds of Chance Tool Demon- 
strators hanging from a 1% inch Epoxiglas pole. No horseplay this, but a show of 
the pole’s strength. Now, here are some down-to-earth facts about this new hot 
stick development . . . facts important to Safety Engineers, Maintenance Men, and 
budget t-conscious Supervisors . 

Chance Epoxiglas poles are consistently stronger than wood. And, every pole 
of the same size is identical, because each stick is a section cut from a continuously- 
produced, never-ending cylinder of Epoxiglas made by a manufacturing process 
that remains constant. The process: thousands of epoxy resin-coated glass fibers 
are wound around, and laid length-wise over, a unicellular plastic foam core. 
Core and fibers are bonded together by the epoxy, then oven-cured to form an 
almost indestructible pole. 

Since Epoxiglas poles are practically destruction-proof, maintenance costs 
are negligible. The poles’ finish is immune to solvents, too... tools are easy to 
clean. And, their bright color gives them high visibility—a definite advantage for 
linemen and observing supervisors. 

Most important of all, Epoxiglas ends the moisture problems that cause 
trouble with ordinary hot sticks. Even complete, underwater immersion doesn’t 
affect the insulating qualities of an Epoxiglas pole. Just wipe off a wet pole with 
a dry cloth, and it’s immediately usable . . . completely safe on high voltage trans- 
mission lines. 

Sound good? It is, for Chance Epoxiglas hot sticks have been developed 
specifically to give your line crews stronger, electrically safer, less expensive* tools. 


*Epoxiglas tools are slightly higher in price than wood tools, but they require so little 
maintenance, and last so much longer, that you are dollars ahead in a short time. 





There’s no place for moisture 
to go in Chance Epoxiglas hot 
sticks. It cannot penetrate the 
Epoxiglas, and condensation 
can’t occur within the core. Why? 
Because the core consists of mil- 
lions of unconnected, individual 
cells filled with inert gas. Mois- 
ture can’t get from one cell to 
another... can’t even form in a 
single cell unless that cell is 
broken. 


FOR THE PROOF, 
SEE NEXT PAGE.. 





show that Epoxiglas is virtually moisture- 
proof. Sticks exposed to extensive sun- 
light and 100% humidity show no 
deterioration or moisture absorption. A 
microphoto of the core (right) shows its 
unicellular construction. Because each 
cell is a unit with no connection to its 
neighboring cells, moisture paths cannot 
develop within the tube. Gas pressure 
within individual cells prevents moisture condensation. 

Epoxiglas sticks have been exposed to a continuous 
spray of water for over a year and neither the surface nor 
core of the sticks absorbed any moisture. 

Epoxiglas is unaffected by temperature, and it is highly 
resistant to sun, fungi, and other natural deteriorating 
agents. 

Weather-ometer in the Chance Plastics Laboratories 


is part of the strict con- 
trol exercised over Epoxiglas poles in production. As it is made, 
every inch of Epoxiglas pole is tested electronically with a produc- 
tion-line version of the Chance hot stick tester. These tests prove 
an Epoxiglas stick has an insulating quality superior to that of the 
air in which it will be used. Additions il tests show that Epoxiglas 
poles which have been exposed to moisture, even for long periods, 
test completely safe (inset left) when wiped with a dry cloth. 
Compare this with tests made on wood poles that have been sub- 
jected to the same moisture conditions (inset right). 


You can use this hot stick tester 
to field-test your present tools. 
Contact your Chance representa- 
tive for detailed information. 


All Chance hand tools, wire tongs, and link sticks are now as light or lighter than wood; have great flexing strength; 
available in Epoxiglas. All are fitted with lightweight have greater tensile strength than wood sticks; are practi- 
aluminum castings that make hot stick work easier and safer. cally maintenance-free; and are immune to solvents and 
Epoxiglas sticks are easy to order, - = change the anieiel deteriorating agents. 

Chance catalog prefix letter from “M” to “H” when you 
order. You'll get the best and safest hot line tools ever made. , 
Tools that are virtually moisture-proof; have extremely low sentative. Get the whole story... then give the man on the 
electrical leakage; are consistently stronger than wood; are pole a CHANCE for Safety. 


Want more information? Contact your Chance repre- 


GENERAL OFFICES: CENTRALIA, MO. 
A. B. CHANCE CO., Ltd. of Canada 





4 ILLINOIS POWER COM- 

PANY’'S Vermilion Plant near 
Danville, lil., with 183,000 
KW capacity. #2 condenser 
equipped with 162,288 
pounds of Revere Admiralty 
Condenser Tubes. 


THE NIAGARA MOHAWK ; : 

POWER CORPORATION'S ya te \ 
Huntley Steam Station, 4 j 100,000 KW CANADAY 
Buffalo, N.Y. with 196,000 | : STEAM PLANT of the Central 
pounds of Revere Admiralty Z 7 woo <a Nebraska Public Power & 
CondenserTubes and 29,000 at , ; Irrigation District. Here you'll 
pounds of Revere Muntz find Revere Muntz Metal 
Metal tube sheets installed tube sheets combined with 
in its Unit #67, Revere Copper Condenser 

Tubes. 


TUBED BY REVERE MEANS 
TUBED TO LAST 


A few more power companies who 
depend on REVERE Tubes and Plates 
for performance plus service 


Revere’s Technical Advisory Service, because of its long 

and varied experience, is qualified to help in the selection 

of the alloy best suited to the specific set of operating 

conditions encountered in your power plant. This expe- 

rience, which has covered many and varied types of 

problems, has been instrumental in prolonging tube life REVERE COPPER AND BRASS INCORPORATED 
for power plants both large and small. Founded by Paul Revere in 1801 

Why not take advantage of this storehouse of knowledge 230 Park Avenue, New York 17, N. Y. 
and contact Revere before making the final selection of Mills: Rome, N.Y.; Baltimore, Md.; Chicago, Clinton and Joliet, Lil; Detroit, 


Mich.; Los Angeles and Riverside, Calif.; New Bedford, Mass.; Brooklyn, N.Y.; 


tubes and plates for your equipment ? es, Sane Ft. Calhoun, Neb. Sales Offices in Principal Cities. Distributors 


INTEGRAL FINNED TUBE e¢ BIMETAL TUBE « INSTRUMENTATION TUBE e« CONDENSER TUBES IN CUPRO-NICKEL 


Poel ae eet ae PPER, MUNTZ METAL AND THER ALLOYS. ALUMINUM TUBE, SHEET AND EXTRUSION MALL ANC 


HERCULOY, MUNTZ METAL, NAVAL BRASS AND ADMIRALTY 
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In the heart of Lake Charles . 


Lake Charles, Louisiana... city on the move. 
Industrial hub of the Gulf Coast. Major port and 
center of Louisiana’s petroleum industry. Big pro- 
ducer of chemicals. Home of the world’s largest rice 
mill. Good home, too, to 70,000 people. 

In Lake Charles, the demand for power grows— 
steadily, in the long run, but with daily and seasonal 
demands varying from light to heavy. These fluctu- 
ating demands emphasize the importance of auto- 
matic voltage regulation to maintain steady voltage 
under all load conditions. That’s why the Gulf 
States Utilities Company has recently installed a 
7500 Kva Wagner Load Tap Changing Power Trans- 
former in the downtown commercial area. 

This compact unit utilizes a new design in the load 
tap changing mechanism, which has been greatly 
simplified to provide quiet operation and long oper- 
ating life with extremely little maintenance. 
Constant research and development have kept 
Wagner up front in transformer design for more 
than 65 years... made Wagner a leader in power 
planning. So, remember this: 

Wagner makes a complete line of transformers for 
industrial and power company needs. If your power 
needs present a critical (or even a potential) 
problem, call your nearby Wagner Sales Engineer. 
He’ll help you plan your power program .. . suggest 
Wagner power and unit substation transformers that 
will meet your needs for years to come. There are 
Wagner branches in 32 principal cities. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric @rporation 


6456 Plymouth Ave., St. Louis 33, Missouri 


Wagner magnetic amplifier control 
equipment senses any voltage 
fluctuation in the line and 
automatically regulates the 
voltage to meet the demand. 


Photo by Rybiski, Lake Charles, Lovisiana 


This Wagner 

LTC TRANSFORMER 
Assures Automatic 
Voltage Regulation 
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i this 
‘new , 
transmission 


\ \ Then there’s the better electrical performance of 
\ such a line. Horizontally-mounted, the Line Post has 
\ about 15% more wet flashover than it has in the 


In the first year since ahnouncem 

n-base fo 
of this \, 

new unit on orders received from utility companies \ 


» of the Lapp Line Post with integral- 


horizontal mounting, we've made shipm 


in nearly all parts of the country. 
Why this sudden enthusiasm for a “new” insulator 


design? Well, economy for one thing. Elimination, 
of crossarms, braces and hardware saves up to one- \. 


third in materials—and more in labor of erection. 
Then, because the insulator is stronger than the cross- 
arm Construction, its use permits longer spans andjor 
larger conductors. Requires narrowest right-of-way. 
Easiest-ever for hot-line maintenance. 


a this line makes for good public relations. 


aos areas will have the “small” look 
ibution line. Permanently radio-free, too. 
rs ‘all, only the integral-gain-base is new. 
P Line osts even without this important im- 
provement, have\been proving all these advantages 
of — , akin since 1936, 
\ \ 


nnd rable construction for sub- 
tranbmission distribution is explained 
in detail in 24-27 of the New Lapp 


Catalog No. 8. Write for your copy. 
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Here is a 1,900,000 kva test shot 


on an S&C power fuse 


... But what does 


it prove? 


Absolutely nothing... 


TEST DATA 


Data on Test Circuit 

* Normal frequency, cycles/second 60 
Bus voltage, phase-to-phase, volts, rms 38,100 
Bus voltage, phase-to-ground, volts, rms 22,000 
* Power Factor Less than 12% 

Available Fault, computed 
Kva, three-phase, symmetrical 1,900,000 
Amperes, rms, asymmetrical 46,500 
Amperes, rms, symmetrical 29,200 


Data Taken During Line-to-Ground Test 
From Magnetic Oscillograms 
* Normal frequency, cycles/second 60 
Bus voltage (normal frequency), volts, rms 38,100 
* Recovery voltage across fuse (normal 
frequency), volts, rms 22,000 
* Current through fuse, amperes, rms 
asymmetrical 
Arcing time, cycles 
* Total clearing time, cycles 
Arc energy, watt-sec. 


Arc power, peak, watts 110,000,000 


From Cathode Ray Oscillograms 
Natural frequency, cycles/second 19,000 
Recovery voltage, across fuse 
(Normal frequency) volts, peak 31,000 
(Natural frequency) volts, peak 32,000 
Rate of rise, volts per Msec (4E>., f x 10°) 2,430 


*Required by AIEE and NEMA testing standards 


4 


without 
complete instrumentation and test data 


—such as the quantitative record (shown at left) of this short 
circuit test shot. 


without skillful analysis 


Even when the fuse clears, the test data have to be critically 
examined. For example, could this apparently successful test 
shot have been just a lucky—or easy—break? Was the natural 
frequency of the circuit unrealistically .»w? Was the rate of rise 
and /or the amplitude of recovery voltage across the fuse high 
enough? Does the arc energy developed suggest marginal oper- 
ation? These questions are tough to answer for anyone but a 
fuse expert. They aren’t covered in NEMA or AIEE short 
circuit test standards. 


without multiple shots 


For a given test condition, numerous shots must be made to 
factor the variables of fuse ampere rating, manufacturing toler- 
ances, and minor differences in construction. 


without a vast testing complex 


One test (let alone one shot) is no basis for proving out a fuse. 
It has to be integrated with other tests amassed over the years 
in the field and in the laboratory, in order to substantiate the 
published interrupting ratings at all voltages, for all circuit 
parameters, at all fault levels. 

This kind of electrical testing is essential for the performance 
integrity of a high voltage power fuse. Expensive, yes! But you’ll 
find it anyway behind S&C’s type SMD Power Fuse. You won’t 
find it behind the bargain varieties which use ballistics as a 
substitute for electrical testing. 


The reproduction from test film (left) and the test record (above) 


cover one of 19 shots on one type of SMD Power Fuse on one voltage 
rating (34.5 kv), at two high fault levels on just one day of testing. 


S&C ELECTRIC COMPANY 
4421 Ravenswood Avenue, Chicago 40, Ill. 


Oh, by the way, all that the 19 shots proved was that the SMD is 
satisfactory for very high (and tough) phase-to-ground faults on a 
34.5 kv system. That's all S&C got from a single day’s testing! 
It's simply a small part of the 20-year testing complex which 


backs up the SMD’s ratings. 





Chevy’ § precision-balanced 
aon run smoother. Balancing 
weight shows that all front wheels 
are balanced in assembly—an ad- 
vantage no other truck offers. It's 
assurance of easy handling; that 
tires will last longer without shimmy 


and shake from wheel imbalance. 


Chevy’ § major components for 1960 last up to four times longer than 
ordinary truck parts—exhaustive testing has proved it. Likewise, the 
totally new cabs have proved 67% more resistant to twisting; and 
new frames for many models are as much as 4.8 times stronger in 
torsional rigidity. These are typical 1960 Chevrolet truck facts and 
figures—and they point up a new kind of tough truck build that helps 


\ ! 
you hang on to your dollars! new brawn. . Box-section rail design 


is stronger than ever; rail section 
modulus has been increased as 
much as 57%. Massive ‘‘K’’ or ‘'X’’ 
brace crossmembers add to truck 
stamina; help keep you going years 
longer at least expense. 


Chevy’s easier riding rear springs 
Chevy’ $ new torsion-bar independent front suspension saves main- help AY up profits. New variable- 
tenance, increases work output. Independently suspended front wheels rate rear springs come in high capac- 
step right over bumps; tough torsion bar springs soak up shocks. As ities to handle huge payloads. 
much as 58% of all objectionable road shock is absorbed before it reaches Spring resistance adjusts automat- 
truck body, sheet metal or driver! ically to cushion the load better. 


CHEVROLET'S BIG NEW BUILD IS LIKE MONEY IN THE BANK FOR YOU! 


Here are just a few of the many ways in which Chevrolet’s totally new build for 60 will work to build a bigger bank 
account for you. They show that a ‘60 Che vy means profit through longer life, less maintenance, easier working, out- 
sized cargoes and extra economy! You'll find, too, that 1960's savingest truck power is Chevrolet’s: famous economy 6's 
and efficient short-stroke V8’s for light-duty models . . . high-power, high- -torque V8’s and tough, dependable 6's for 
the bigger trucks. It'll profit you to see your Chevrolet dealer about Chevy’ s big new build, sometime soon. 
Chevrolet Division of General Motors, Detroit 2, Michigan. 


1960 CHEVROLET STURDI-BILT TRUCKS <2@uqet=a” 
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Safe performance 
of 4 operations in proper sequence 


assured by KEARNEY 
REGULATOR By-PAss 


DISCONNECT 


KEARNEY Regulator By-Pass 
Disconnects in a 15,000 volt, 
3 phase, open delta regulator 
installation. 


@ no danger of accidentally dropping load 


@ no hazard from interrupting exciting current 


With the same motion—in the same time—required 
to open one conventional disconnect, the KEARNEY 
Regulator By-Pass Disconnect: 


shunts the line leads to by-pass the regulator—opens 
both leads to the series winding—safely interrupts the 
exciting current. 


What’s more, you realize substantial savings in cost 
of switches, installation time, supporting structure 
and leads, because only one KEARNEY By-Pass 
Disconnect is needed for each phase of a regulator 
installation, compared to three single-throw discon- 
nects. And the operator has maximum safety, since 
all switches can be located on the same side... 
visible from one point! 


JAMES R. KEARNEY CORPORATIO 


N, General Offices: 4224-42 Clayton Avenue, St. Louis 10, Missouri 
eee ee : — . — 
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East Side, West Side... 


All New York links European commerce to our own. 
This busy city is an important hub in U.S. industry. 

In a single year, its privately-owned electric 
utilities generate more than fourteen billion kwh 
to light its homes and power its industry. Not one, 
nor ten, but fifteen railroads roar in and out: 
nourishing the city, strengthening it, binding it to 
the rest of America. 


KERITE CABLE 


KERITE 7% 


Busy New York would more resemble Nieuw 
Amsterdam than the photograph you see could it 
not have come to depend on its electric utilities 
and railroads. In both these crucial industries— 
and all industry—Kerite Cable is a standard of 
dependability. When tomorrow’s problems occur 
— Kerite will already be ahead of them. 


eine 180 Cap,, 


1/td / J ? A tte 


1 


Our headquarters is at 30 Church St., New York 7. iM EMBER 
BRANCHES IN Ardmore, Pa., Birmingham, Boston, Cleveland, Chicago, Houston, St. Louis, Portland, Ore., San Francisco, Glendale, Cal., Seattle 
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Editorial Comment 


MARCH 7, 1960 


A Study in Frustration 


Dealing with the federal government can be completely frustrating. 

It has a special twist when a private utility tries to conclude a mutually 
beneficial contract with a federal agency. Though the agency acts in good faith, 
it frequently is hamstrung by politicians whose blind aim is to please public 
power supporters. 

Such frustration is being visited upon Pacific Gas & Electric Co and Bonneville 
Power Administration. They’ve reported technical and financial feasibility 
of a proposed interconnection to use BPA surplus dump energy to displace 
PG&E steam during the spring runoff. Otherwise unmarketable, this energy 
sale would brighten BPA’s lackluster operating margin by around $1.8 million 
annually without a cent of federal expenditure. 

Northwest public power people know BPA’s margin is a strong factor when 
rates are reviewed. Although their approval hasn’t been unanimous, early 
chances of their backing seemed good. 

But federal, state, and local politicos predictably rose in indignation. The 
result: A welter of delays, studies, charges, counter-charges, and studies yet to 
come. BPA obediently has performed more studies which have reinforced its 
case and knocked down grandiose inter-regional integration schemes ‘as finan- 
cially unsound. 

Where are we now? An unsympathetic Senate Interior Committee has the 
ball and is expected to delay yet further. The government is losing revenue, 
and PG&E and BPA customers are losing benefits. 

Will daylight never come? 


Interior Department Rations Virgin Islanders 


It’s been a while since the term “power rationing” has been heard. Here it 
is again. Generating deficiencies on St. Thomas Island, one of the Virgin 
Islands, have required power curtailment at the tourist season’s peak. 

The island systems are operated by the Virgin Islands Corp, a federal 
corporation under the Department of the Interior. Regardless of its operator, 
there remains the fact that the systems are badly in need of maintenance. 

Considering its lack of interconnections, the St. Thomas system is simply 
inadequate. Recently, in an attempt to cope with growth, a single unit with 
nameplate about 60% of system peak was added. When it developed trouble 
sufficient to decommission it, utilization equipment overheated and caught fire. 
Rationing was imposed. 

This is another example of bureaucratic planning inadequate to meet 
economic growth. It’s no surprise that there is growing sentiment for private 
enterprise to assume power utility responsibility, especially as the telephone 
system just went private. 

Private utilities have proved able to handle heavy economic growth in 
isolated island systems. Witness the successful long-time operation of Hawaiian 
Electric Co in a much larger, more complex situation. 

Just fixing the faulty unit is not the answer. System overhaul plus reappraisal 
of growth needs are required. The cleanest solution is to form a private utility 
for the Virgin Islands and to give it full utility responsibility. 
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Co-ops Hit Tight Money, Unveil Silver 


@ Speakers at National Rural Electric Cooperative Assn’s 
18th annual meeting in St. Louis blast high interest rates as 
deterrent to growth; 2% money included in the controversy 
@ Silver Jubilee program to celebrate 25th anniversary of 
REA is unveiled. It includes national advertising and PR 
® Sen Moss restates his position that USSR will catch us by ‘75 


More than 5,500 managers, di- 
rectors and members of rural elec- 
tric cooperatives descended from 
all parts of the country on St. Louis 
late last month to set the stage for 
the celebration of the Silver Anni- 
versary of the founding of the Rural 
Electrification Administration. The 
occasion for the big get-together: 
The 18th annual meeting of the 
National Rural Electric Cooperative 
Assn. 

But if the 25th birthday of REA 
held center stage at the four-day 
meeting (Feb. 22-25), it was not 
the only subject that was brought 
to the attention of the conference- 
goers. Everywhere, from the car- 
peted coolness of the St. Louis 
Opera House to the echoing cavern 
of its massive Kiel Auditorium, the 
delegates were concentrating on 
legislative financing, growth and 
legal problems. Some specifics: 

¢ Tight money-high interest rates 
—Virtually every speaker of na- 
tional prominence, from NRECA 
General Manager Clyde T. Ellis to 
Vermont’s Republican Senator 
George Aiken hit the Administra- 
tion’s tight money policy. Ellis 
labelled it “. . . a rigged affair... 
for redistributing the wealth and 
income of the land. It . . . transfers 
income and wealth from the lower 
and middle income groups . . . to 


those already rich.” And Aiken, in 
a somewhat milder tone, said, “I 
urge that instead of seeking to 
double or treble the cost of money 
to REA cooperatives . . . that our 
government attack with equal 
energy the important task of holding 
interest rates for all people at a 
reasonable level.” 

e The next 25 years—Here, too. 
the annual meeting looked at the 
history of REA and the co-ops as 
merely a stage-setter for the next 
25 years. Indeed, Ellis’s principal 
speech was entitled “Prologue to a 
Golden Jubilee.” 

© Power supply—tThe problems 
of power supply for rural electric 
co-ops, with all their ramifications, 
from wholesale contracts with 
power companies to the building of 
federal projects with preference 
customers, were given attention. 

® Resource development — The 
cry for comprehensive resource 
and water basin development by the 
federal government went up again. 
The need for such development was 
tied to everything from the specific 
requirements of the co-ops them- 
selves to the economic race with 
the Soviet Union. Rep Carl Albert 
(D-Okla.) in his speech, “Your 
Fight in Congress,” termed “Public 
power . . . the handmaiden of rural 
electrification,” while Sen Frank 


HARRISON 
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MOSS 


Moss (D-Utah) reiterated his con- 
tention that the Russians will over- 
take us in electric power develop- 
ment by 1975, “unless they slow 
down or we speed up.” 

© Resolutions—The nineteen res- 
olutions covered the gamut from 
Potomac River development to a 
thank-you note to the NRECA 
staff. (For a partial resume of the 
resolutions, see page 46.) 

But the matter that seemed up- 
permost in most of the co-op mens’ 
minds was not only the most dra- 
matic presentation on their program, 
but the one thing the results of 
which were immediately apparent— 
their new national public relations 
and advertising program. 


Unveil ‘Silver Jubilee’ Program 


Tied mostly to the 25th anniver- 
sary theme, it is a program, in the 
words of Earl Hodgson, president 
of the Chicago ad agency which 
created it, designed to “create a 
climate of favorable, friendly pub- 
lic opinion in which America’s rural 
electric systems can continue to 
operate and grow.” An NRECA 
spokesman emphasized that it was 
not an answer to private utility ad- 
vertising or public relations. “It’s 
strictly an information program to 
tell our story,” he said. 

Hodgson reviewed the _ back- 
ground leading up to the NRECA 
board approval to put together such 
a program, emphasing that the 
Electric Companies Advertising 
Program (ECAP) had enjoyed some 
success in changing the attitudes of 
the public toward federal power. He 
did not mention that ECAP has al- 
ways directed its efforts to federal 
power, and did not campaign 
against state, local or co-op power. 


HAMIL 
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Jubilee Plan 


The ads which Hodgson showed 
do not attempt to answer ECAP or 
to criticize investor-owned power. 
They describe the development of 
rural electrification, calling it a 
“national asset.” 

The program, according to Terry 
Gunn, the NRECA staff man who 
is responsible for it, is divided into 
two main parts: 

e A Silver Jubilee “package” for 
local advertising and public rela- 
tions use. This includes a flashing 
electrical Silver Jubilee medallion 
sign for the local co-op’s window or 
building; a 12-page Promotion 
Guide; a 4-page newspaper supple- 
ment; 50 wall and window posters; 
stickers; a “Press-Radio-Tv-Rela- 
tions Guide,” with accompanying re- 
leases, speeches, spots, etc. 

e A national advertising program 
in several national magazines, in- 
cluding Life, Atlantic and Harpers. 
These ads will hammer away at the 
theme: “Rural Electrification is 
good for ALL America!” 

Gunn put the total cost of Silver 
Jubilee at about $250,000. His 
breakdown: About $50,000 for the 
local-use “package,” and the bal- 
ance for the national advertising 
schedule. 

While the political tone of the 
18th annual meeting was set by 
General Manager Ellis and other 
speakers, in and out of government, 
the general tenor—something akin 
to apostolicism—found its roots in 
the predominantly rural people who 
came to attend it. It was given ex- 
pression by NRECA Pres Walter 
Harrison of Georgia. In his open- 
ing remarks, “Dedicated People 
Shall Ever Light the Pathways,” 
Harrison covered the gamut from 
the invocation to “Get Thy House 


JOHNSTON 
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NRECA’S NATIONAL BOARD sat for this picture immediately following the close 
of the 18th annual meeting. Pres Walter Harrison, Georgia, is sixth from right 


in Order” to a replenishment of the 
ranks of “our great rural electrifica- 
tion army.” Harrison referred to 
the considerable number of deaths 
and retirements from co-op ranks. 


Co-op Boards Aging 


It is the implications of this last 
point—the aging board members of 
the co-ops, and the lack of interested 
younger ones to take their place— 
that has Harrison and other co-op 
leaders worried. The young mem- 
bers of co-op families seem little 
interested in rural electrification. 
Privately, some of the co-op leaders 
admit that they are up against the 
same bogey as private power is sell- 
ing their point of view: public in- 
difference. 

As it has been for the past few 
years, the matter of the rural elec- 
tric cooperatives’ 2% interest rate— 
below the cost of money to the fed- 
eral Treasury—was in the forefront. 
This time, however, it was cast by 
speakers against the background of 
high interest rates in general. 


WICKARD 


1960 


Ellis lost no time in hitting this 
theme. In addition to calling the 
tight-money policies of the Adminis- 
tration “a rigged affair,” and point- 
ing out that credit squeezes have al- 
most always been followed by busi- 
ness setbacks, he went on to closely 
identify the co-ops’ fight against any 
hike in the REA rate with the op- 
position to higher interest rates gen- 
erally. “In our current monetary 
struggles, one group after another 
has been battered down by the cap- 
tains of tight money. 

“The veterans lost their battle 
against high interest. Farmers lost 
their fight to hold down Farmers 
Home rates. Farm Credit rates are 
up. PCA rates are up. Housing 
rates are up . . . Only the rural elec- 
trics have survived it. 

“The same philosophy surrounds 
the tight-money drive on REA. They 
want you to be gouged along with 
everyone else.” 

Other speakers echoed the line. 

Listen to Rep Carl Albert 
(D-Okla.): “proponents of high in- 
terest rates and tight money policies 
are in the saddle . . . today. They 
are doing everything in their power 
to increase interest rates paid by the 
government and to pass these in- 
creases on to government borrow- 
ers, such as rural electric co-ops... 
The interest rate on (REA) loans is 
2% , and we intend to keep it there.” 

And, Albert continued, “What we 
have been saying about the effect 
of interest rates is, of course, also 
true of power rates . . .” He then 
went on to explore the relationship 


45 





MISS RURAL ELECTRIFICATION for 


1960 is Joyce Adams of Clarksville, 
Tenn. Left is Betty Biggers, runner up 


between co-ops and federal power: 
“The most significant thing about 
the early development of REA was 
the simultaneous development of 
public power . . .. Public power is 
the hand-maiden of rural electrifica- 
tion.” 

So, too, it went with other speak- 
ers, such as South Carolina’s Demo- 
cratic Sen Olin Johnston. The “utility 
monopolies” want higher interest 
rates, according to Johnston, “be- 
cause it is the best current vantage 
point from which they can attack the 
co-ops” (See page 12). 


The 18th annual meeting of the National Rural Electric Cooperative 
Assn took action on 49 resolutions. Of these, the voting delegates 
passed 46 without amendments, amended and passed two, and tabled 
one. Here’s a brief rundown on some of them. They were all 
passed, unless otherwise indicated. 


RESOLVED that the federal government be urged to adopt a capital 
budget for fiscal operations which reflects the difference between 
operating expenses and those that are “wealth-creating and self- 
liquidating.” 

RESOLVED that NRECA support in principle Sen Neuberger’s 
bill for a regional corporation for a Northwest federal power program. 
RESOLVED to protect co-ops’ territorial integrity in cases where it 
has been annexed by towns or cities by action through a joint NRECA- 
APPA committee or through the American Municipal Assn in the 
case of municipally franchised systems (amended to include franchised 
systems). 

RESOLVED to urge Congress to investigate “propaganda pressure 
campaigns” lest they succeed in blocking REA G&T loans. 
RESOLVED to request Congress to authorize a new electric loan 
fund of $110,000,000 and a $25,000,000 contingency fund, plus an 
appropriation sufficient to maintain REA’s staff at its present level. 
RESOLVED to condemn President Eisenhower “partnership” pro- 
gram in favor of an all-federal one. 

RESOLVED to urge Congress to halt all interest rate increases. 
RESOLVED that NRECA staff supply information to co-ops about 
the subsidies local power companies receive through fast write-offs. 
RESOLVED to support the Passamaquoddy tidal power project. 
RESOLVED to urge Congress to complete 21 authorized projects; and 
RESOLVED to urge Congress to authorize an additional 15 projects. 
RESOLVED to urge Congress to approve a high-voltage tie between 
Bonneville Power Administration and the Missouri Basin system. 
RESOLVED to urge Congress to remove limits on TVA service area. 
RESOLVED to urge Congress to create a Northeastern Power 
Administration. 

RESOLVED to favor comprehensive development of the Potomac 
River. Also more funds to Corps of Engineers for Potomac study. 
RESOLVED to commend Congress for authorizing two demonstra- 
tion reactors to be built by municipals or co-ops. 

RESOLVED to oppose subsidies in postal rates benefiting magazines 
and newspapers, and to oppose increase in postal card rates. (Tabled) 
RESOLVED to urge REA Administrator David Hamil “to recon- 
sider his recommendations with regard to interest rates on loan funds.” 
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Admitting he was a “partisan poli- 
tician,’ and a “solid Democrat,” 
Johnston called on the co-op people 
to “put a different kind of Admin- 
istration in the White House in 
November.” 

Republican Congressman H. Carl 
Andersen (Minn.) touched on the 
interest rate sore spot also. But he 
spent most of his words on the mar- 
ket for electrical equipment and ap- 
pliances which the co-ops have cre- 
ated. “Studies in 1957 on 10 
REA-financed systems indicated that 
for each dollar of REA loan funds 
drawn, farm consumers receiving 
energy through these loans had in- 
vested in electrical equipment, ap- 
pliances and wiring an average of 
$4.04. These studies found that 
farmers served by . . . co-ops in- 
vested an average of $2,572 per 
farm in wiring, appliances and farm 
equipment. . . . We have created a 
market .. . of at least $14 billion.” 

About the only voice which did 
not echo the high-interest line was 
that of REA Administrator David 
Hamil. As he has for the past year 
and a half, Hamil urged the co-ops 
to get away from the 2% subsidy. 
He said, “.. . 1am certain that many 
of you could absorb a cost-of-money 


increase without changing your rate 


structure in the slightest . . . and you 
would reap rewards in public accept- 
ance and praise that would more 
than offset the higher interest pay- 
ments.” Hamil also urged the co-ops 
to reconsider the President’s recom- 
mendation for a mutually-owned 
financing institution. 

Former TVA Chairman Gordon 
Clapp told the co-ops that they 
could help: insure their future “by 
(the) vigorous pursuit of G&T pro- 
grams.” He told them to form more 
and stronger federated co-op groups 
too in order to get generation and 
transmission loans. His suggested 
slogan: “Federate for your future.” 

Ex-Secy of Agriculture Claude 
Wickard outlined the Agricultural 
Hall of Fame to be built by public 
subscription in Kansas. He nomi- 
nated the late Sen George Norris, a 
prominent figure in both the REA 
co-op and federal power movements, 
for it. Wickard said the proposed 
Hall of Fame would “tell the story of 
rural electrification, in the years 
ahead, to thousands . . . of people 
who otherwise would never have it 
brought to their attention.” He asked 
the co-op people for support. 
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Tampa Electric Show Goes International 


One of Tampa Electric Co’s ma- 
jor sales promotion efforts of the 
year—the Florida Electrical Exposi- 
tion—has gone international, and 
may be on its way to becoming the 
largest electrical show in the U.S. 

The 14th exposition which just 
closed attracted over 500,000 visi- 
tors from all 50 states, Canada, 
Latin America, the United King- 
dom, France and Araby. 

This year’s exhibition, the biggest 
and best yet, provided excite- 
ment, entertainment and education 
through a “Total Electric Home” 
theme during its 11-day run. Many 
manufacturers’ displays carried out 
this theme by showing groupings of 
electrical equipment that go to 
make up a Medallion Home. 

Excitement and _ entertainment 
were also provided in live color 
and black-and-white television shows 
featuring local and __ national 
personalities (photo). Several ap- 
pearances by Fran Allison on the 
color TV demonstrations proved to 
be one of the highlights. The special 
RCA color studio was manned by 
the same production and technical 
crew that presented color television 
demonstrations in Moscow and at 
the Brussels World’s Fair. 

The cost of the exhibition is a 
substantial part of the utility’s an- 
nual sales promotion budget, and 
the effort occupies a considerable 


portion of time for each member of 
the sales staff. 

The affair is held each year in 
conjunction with the Florida State 
Fair in a permanent electric build- 
ing on the fair grounds. 

Exposition visitors were always 
comfortable, whatever the weather 
outside. The exhibition hall was 
comfort-conditioned with a steady 
stream of clean, filtered air from 
nine heat pumps, totaling 105 tons, 
placed in strategic positions. 

Winter visitors desiring further 
information about items they saw 
displayed at the show picked up pros- 
pect cards supplied by Tampa Elec- 
tric. These cards, placed at each 


exhibit and other convenient places 
in the exhibition hall, were then col- 
lected, sorted into stacks by geo- 
graphical area, and are forwarded to 
appliance distributors in the home 
area of the prospect. This year 
Tampa Electric expects to forward 
several thousand prospect cards. 

“Tampa Electric’s sponsorship of 
the Florida Electrical Exposition is 
well worth the effort and expense,” 
says Malcolm T. Anthony, sales 
vice president. “In addition to pro- 
moting the use of electricity in our 
own area, we are also promoting its 
use in practically every section of 
the United States, as well as some 
foreign countries.” 


Bid Form Legality Challenged in Glen Canyon Hassle 


First casualty in the fight be- 
tween Baldwin-Lima-Hamilton and 
English Electric over who supplies 
turbines for Glen Canyon Dam 
might be a Bureau of Reclamation 
form (EW, Jan. 18, p 41). 

Bidders doing part of the work 
in foreign countries have been re- 
quired to fill out a form that is 
designed to show what percentage 
of the work is domestic and what 
portion is foreign. Even government 
spokesmen admit the form is hazy 
at best and illegal at worst. 

Major point of controversy is 
item 4(B) in the form, which re- 
quires bidders to exclude from their 
domestic costs “fabrication or pro- 
cessing costs, if any, of either for- 
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eign or domestic products in bidder’s 
U. S. plant or at other points of 
fabrication. or processing in the 
U. S.” 

Baldwin-Lima contends it has 
qualified as a “Buy American” bid- 
der with 57.3% of the work in the 
U. S. English Electric is attempting 
to show that 55% of the Baldwin- 
Lima bid is based on foreign work. 
If proved correct, English Electric 
would become low bidder after re- 
moval of the Baldwin-Lima “Buy 
American” 6% bid advantage. 

The controversy has bounced 
from the Bureau office in Denver to 
Washington, and is currently sim- 
mering in the General Accounting 
Office. Meanwhile, the Bureau has 
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delayed awarding contracts on Glen 
Canyon bids, and is holding off on 
accepting bids for three 50,000-hp 
turbines for Flaming Gorge Dam. 

Comptroller General Joseph 
Campbell is faced with deciding: (1) 
the legality of the Bureau form and 
whether it should be continued; and 
(2) additional demands made by 
English Electric that new bid calls 
should be made if bidding proce- 
dures are changed. Baldwin-Lima 
clams, however, that the form is not 
material to the bidding and can be 
discharged without throwing out the 
bids already submitted. 

A ruling by GAO, possibly fol- 
lowed by court litigation if the 
Bureau adopts it, is expected soon. 
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SEC Adopts New Ruling on Fast Write-Offs 


The Securities & Exchange Com- 
mission, after more than a year of 
discussion and debate, has adopted 
a new policy on accounting pro- 
cedures to be used by companies 
that file financial statements with 
SEC. The change affects utilities. 

Under the new administrative 
policy adopted (Feb. 29), any 
financial statement which designates 
as “earned surplus” or includes as 
a part of “equity capital” the ac- 
cumulated credits arising from re- 
ductions in income taxes _ for 
depreciation and amortization will 
be considered “misleading or inac- 


curate.” This applies to state- 
ments filed after April 30, 1960. 

SEC first announced it was con- 
sidering adoption of this policy on 
balance sheet treatment of credit 
equivalent to reduction of income 
taxes on Dec. 30, 1958. The debate 
has been hot and heavy ever since. 

But SEC, noting that a similar 
policy has already been adopted by 
the Federal Power Commission and 
that the Committee on Accounting 
Procedure of the American Institute 
of Certified Public Accounts, has 
nevertheless gone ahead. 

SEC answered utility criticism 


New York Power Exchange at 345 Kv 


Opposite seasonal peaks are leading to expansion of power exchange 
facilities of two New York utilities. Niagara Mohawk Power and Con 
Edison have announced plans to build 345-kv lines that will allow them to 
exchange about four times as much power as they do now. 

The companies will spend about $35 million on the project. Comple- 


tion is scheduled for July 1, 1962. 


At Utica the new system will connect through Niagara Mohawk sub- 
station facilities with 345-kv lines now being built by the New York State 
Power Authority between Niagara Falls and Utica. The two companies 


have had a 138-kv intertie since 1932, 


and this will continue to be used. 


Con Edison will build its portion of the line on existing right-of-way 
between Yonkers and a Niagara Mohawk substation east of Poughkeepsie. 
Niagara Mohawk will continue the line on north to Utica. Estimated cost 
breakdown is $16 million to Con Edison and $19 million to Niagara 
Mohawk. 


that its proposed policy might have 
“undesirable results upon investors 
and consumers.” 

Says SEC: “it is entirely appro- 
priate that regulatory agencies treat 
the accumulated credit arising from 
deferred tax accounting in whatever 
manner they deem most relevant to 
their purposes.” In addition, SEC 
describes the “alleged adverse re- 
sults” to investors and consumers 
as “no different from those com- 
plained of whenever any require- 
ment designed to assure financial 
stability is imposed.” 

The paragraph in which SEC sets 
out its new policy is as follows: 

“For the foregoing reasons, on 
and after the effective date of this 
statement of administrative policy, 
any fizancial statement filed with 
this commission which designates as 
earned ‘surplus (or its equivalent) or 
in any manner as a part of equity 
capital (even though accompanied 
by words of limitation such as 
‘restricted’ or ‘appropriated’) the 
accumulated credit arising from ac- 
counting for reductions in imcome 
taxes resulting from deducting costs 
for income tax purposes at a more 
rapid rate than for financial state- 
ment purposes will be presumed by 
the commission to be misleading or 
inaccurate despite disclosure con- 
tained in the certificate of the ac- 
countant or in footnotes to the 
statements, provided the amounts 
involved are material.” 

The text of the SEC statement 
on procedure now to be followed: 

“. . . because of the interrelation- 
ship between income taxes and 
depreciation, the commission is of 
the view that in the earlier years the 
charge equivalent to the tax reduc- 
tion should be treated either (1) as 
a provision for future taxes in the 
income statement with a corres- 
ponding credit in the balance sheet 
to a non-equity caption such as a 
deferred tax credit, or (2) as addi- 
tional depreciation in the income 
statement with a _ corresponding 
addition to the accumulated provi- 
sion for depreciation in the balance 
sheet. In the commission’s view, it 
is improper to charge income with 
an item required for . . . net income 
and concurrently credit earned sur- 
plus.” 





Committee Approves Plans for U.S. Rolein CIGRE 


At its annual meeting Feb. 1, the U. S. National 
Committee of CIGRE approved final plans for U. S. 
partcipation with 50 other nations in the International 
Conference on Large Electric Systems. The meeting will 
be held in Paris June 15-25. U. S. engineers will pre- 
sent eight of 130 papers at the conference; one of the 
largest and oldest international technical forums. 

Committee members, seated left to right, are: W. W. 
Lewis, consulting engineer; S. M. Denton, U. S. Bureau 
of Reclamation; C. F. Wagner, Westinghouse Electric 
Corp; W. L. Cisler, Detroit Edison Co; F. Attwood, 
Ohio Brass Co; Philip Sporn, American Electric Power 
Service Corp and president, U. S. National Committee, 


CIGRE; E. S. Fields, Cincinnati Gas & Electric Co; 
C. Concordia, General Electric Co; L. J. Linde, Allis- 
Chalmers Mfg Co; J. H. Vivian, Southern California 
Edison Co; and R. L. Webb, Consolidated Edison Co. 

Standing; E. L. Kanouse, Los Angeles Dept of Water 
& Power; H. E. Bumgardner, Detroit Edison; J. T. 
Lusignan, Ohio Brass; L. F. Hickernell, Anaconda 
Wire & Cable Co; F. L. Lawton, Aluminum Labs, 
Ltd; A. Tigges, Jackson & Moreland; S. B. Smith, 
Ebasco Services, Inc; W. S. Price, American Electric 
Power Service and secretary-treasurer, U. S. National 
Committee; J. W. Graff, Alabama Power Co; and C. 
F. Hochgesang, Electrical World. 


Pacific Coast Intertie 


Investigation Starts 


An investigation of sources of sur- 
plus power available to California 
from Washington and Oregon is be- 
ing started by H. Zinder & Asso- 
ciates for the California Department 
of Water Resources. The consulting 
firm will determine the feasibility of 
an electric transmission intertie be- 
tween California and the Pacific 
Northwest. 

Possible sources of surplus power 
include Bonneville Power Adminis- 
tration and various public and pri- 
vate utilities. 

Gov Edmund G. Brown of Cali- 
fornia said the investigation is being 
undertaken only after mutual agree- 
ment with top representatives of the 
governors of both Washington and 
Oregon. 

“I wish to emphasize,” he said, 
“that this study is concerned only 


with importing power to California 
that is surplus to the needs of the 
users in the Pacific Northwest. Their 
requirements will have first priority 
call, and I shall support Congres- 
sional or other legislation necessary 
to protect their rights.” 

Scope of. the study generally will 
include: 

e The volume of power available 
now and in the future; 

© Potential markets for this power 
during the next 25 years; 

¢ How this surplus power might 
be integrated into the California 
water development program (Feather 
River and Delta Diversion projects) 
and the Federal Government’s Cen- 
tral Valley project; 

e Size of transmission facilities, 
their routes, and feasible construc- 
tion schedules, and 

¢ Financing the intertie. 

H. Zinder & Associates has made 
several such studies in the area. 
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illinois REA Combine 


Getting Largest Loan 


What will amount to the largest 
REA loan on record has been ap- 
proved for Southern Illinois Power 
Cooperative to build a 99,000-kw 
steam electric generating station at 
Marion. The loan will be $25,800,- 
000 for the plant and transmission 
lines. 

Southern Illinois Power was 
formed by Egyptian Electric Co- 
operative Assn, Southeastern IIli- 
nois Cooperative Assn, and South- 
ern Illinois Electric Cooperative for 
the purpose of building the station. 

The loan covers the purchase of 
118 miles of transmission line from 
the three member co-ops, and con- 
struction of 354 miles of new line. 

Contracts for the purchase of 
power from Central Illinois Public 
Service and Illinois Power will be 
terminated when the plant is built. 
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AIEE Forum 


© 500 kv rather than 460 kv > 
proposed as standard trans- 
mission voltage above 345 kv 

@ Seven-man symposium re- 
views trends in EHV design 
and operation. Details of 
Project EHV research pro- 
gram explained ( p 51-52) 


Highlights of other sessions 
of the American Institute of 
Electrical Engineers’ Winter 
General Meeting at New 
York last month were: 


@ Working group explores 
switching-surge limitations to 
insulation reduction, maps 
arrester study (p 53) 


© Use of operational gaming 
and probability mathematics 
to check adequacy of gener- 
ating reserve studied (p 54) 


© Safety aspects of reactor 
operation examined; instru- 
mentation and control re- 
quirements reviewed (p 55) 


© Standards cover breaker 
ratings, tests, and applica- 
tion (p 56) 


© Computers analyze more 
interrelated variables of dis- 
tribution (p 58) 


© Safety experts cite current 
producing heart fibrillation; 
endorse closed heart mas- 
sage (p 88) 


© New design methods spark 
industrial sessions (p 89) 


© Propose tests on power- 
cable shielding, grounding, 
and dielectrics (p 92) 





Examines EHV and Power Progress 


Once again this year extra high 
voltage clearly dominated AIEE 
transmission discussions. But, for 
the first time international standard- 
ization of EHV voltage levels came 
in for serious attention. 

Favorable discussion greeted the 
proposal by Philip Sporn and H. P. 
St. Clair, American Electric Power 
Service Corp, that the next step in 
voltage above existing 345 and 
400-kv levels should be 500 rather 
than 460 kv. They also suggested 
consideration of 690 or 750 kv. 
These steps, they felt, should pro- 
vide a solid basis for international 
agreement on EHV standardization. 

Up to now some consideration has 
been given in the U.S. to the adop- 
tion of 460 kv as the next step above 
345 kv, following the historical pat- 
tern of even multiples of 115 kv. 
This pattern, the authors said, offers 
the objection of a declining percent- 
age of change between steps, thereby 
increasing the number of steps. De- 
parture from this pattern, in adopt- 
ing 500 kv, would preserve a more 
appropriate ratio above the under- 
lying 345-kv level. It would also 
help minimize the EHV steps in 
future by pushing the next step to 
a higher level, such as 690 kv or 
higher. 


Other Considerations Involved 


In discussion, C. F. Wagner, 
Westinghouse, the U. S. representa- 
tive on IEC Committees No. 8 and 
No. 30, said one impediment to 
standardization is the difference be- 
tween nominal and maximum volt- 
age. In the U. S. it is 5%, else- 
where 10%. Thus, depending on 
whether 460 or 500 kv is adopted 
as standard, and whether the differ- 
ence between nominal and maxi- 
mum is 5 or 10%, standard makers 
face a choice among three voltages; 
483, 525, or 550 kv. Manufactur- 
ers, he said, don’t want to face the 
need of building equipment for 483 
and 550 kv. 

E. M. Hunter, V. L. Cox, and 
Lynn Wethervill, General Electric, 
said that though research here is go- 
ing forward at 460 kv the choice 
between 460 and 500 kv need not 
be determined by equipment avail- 
ability. Breakers and transformers 
for either voltage can be developed. 


S. B. Smith, Ebasco, felt it is de- 
sirable for standard voltages to con- 
verge on 500 kv. He was critical 
of the 115 kv increment. Smith felt 
that 700 and not 690 kv should be 
the next step. 

Lead paper, in a group of five on 
GE’s Project EHV, described studies 
that influenced the choice of instru- 
mentation for corona-loss measure- 
ment. Authors A. H. Foley and 
F. Olsen, GE, had to choose be- 
tween the dynamometer-wattmeter, 
having high errors at very low power 
factors, and the high-voltage bridge 
which measures losses at one fre- 
quency only. Investigators chose 
the high-voltage bridge. They found 
97% of total corona loss occurs at 
60 cps. Moreover, the 60 cps com- 
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ponent of corona loss is most pro- 
nounced when line power factor is 
about 1%. 

Technical plans for Project EHV 
were detailed by P. A. Abetti, D. D. 
Davis, and J. H. Hagenguth, GE. 
Reasons for the choice of the many 
line design parameters were ex- 
plained, and the construction and 
operating schedule given for the 460 
to 750-kv test project. Companion 
conference papers presented in depth 
and detail planning work and pre- 
liminary laboratory investigations. 

Insulation design for Project EHV 
had to be a compromise between the 
desire to avoid outage troubles from 
unexpected sources, and the need 
to reduce insulation levels enough 
to assess insulation adequacy. Au- 











TRANSMISSION CAPABILITY of a single circuit at various voltages and 
distances suggests pattern of voltage standardization 
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AIEE Winter General Meeting 


thors J. G. Anderson, J. H. Hagen- 
guth, I. B. Johnson, and A. J. 
Schultz, all GE, described efforts to 
combine both approaches. For the 
650-kv system, desired arrester 
sparkover and IR voltages, were 
specified as an objective for a 516- 
kv arrester. For both the 650 and 
the 460-kv systems 75% arresters 
were picked. Impulse voltage of the 
516-kv arrester was chosen as 1,560 
kv, or the IR drop at 20 kiloam- 
peres, because of the lower surge 
impedance of incoming lines and 
consequent higher arrester surge cur- 
rent. Conservative transformer 
switching surge withstand levels of 
80% of impulse BIL were adopted. 
Transformer insulation margins of 
20% for impulse and 15% for 
switching surge, over arrester volt- 
ages, were set as minimums. Re- 
sulting transformer high side BIL 
was 1925 kv—about a 3-steps-down 
insulation reduction. 

Equipment and facilities in the 
station at the northern end of the 
EHV transmission lines, and of the 
three portal-type towers in the short 
section of the line, were described 
by S. Minneci and A. H. Powell, 
GE; R. E. Larson, Alcoa, and G. E. 
Fortney and S. D. Alpert, Stone & 
Webster. 

Efforts to plan conductors, insu- 
lators, and hardware for Project 
EHV were reported by J. J. LaFor- 
est and J. Kaminski, GE, and R. E. 
Larson, Alcoa. They concluded that 
rain causes pronounced degradation 
of radio noise generation character- 
istics of selected configurations. But 
there is little difference in RI gen- 
eration between bundle spacing of 
16 in. and that of 18 in. 


Symposium Discusses EHV Trends 


A seven-man symposium offered 
observations on trends in EHV sys- 
tem design and operation. Answer- 
ing the question, “What is next in 
extra high voltage?”, H. W. Haberl, 
Quebec Hydro Electric Power Com- 
mission, predicted that their next 
step would be to a 600-kv system. 
He expects such a project to be 
placed in service in 1965. By next 
July, Haberl said, he will have a 
disconnect switch with a BIL of 
2,300 kv. But breakers and series 
capacitors are needed suitable for a 
600-kv system that will transmit 
3,000 Mw for 500 miles. 

Haberl said Ontario Hydro’s ex- 
isting 315-kv system ties plants and 
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loads which are separated by 400 
miles. There are six 315-kv lines in 
one section and four 315-kv lines 
in the other. Lines are on double- 
circuit towers with 50-ft spacing 
between conductors. Line losses 
range from 20 to 40 kw per mile 
in rain storms and reach 60 kw per 
mile during snow storms. Under 
hoar frost conditions, line losses 
amount to 100 kw per mile. 


EHV Increases Capacitor Problems 


Extra high voltages increase series 
capacitor problems, said R. H. Fer; 
guson, Canadian Westinghouse Co, 
Ltd. For a series capacitor to be 
fully effective in increasing stability 
limits it must remain in the circuit. 
Voltage alone does not present a 
major problem with series capaci- 
tors, Ferguson said. But more at- 
tention will have to be paid to cor- 
ona effects as system voltages go 
up. Size will be a major problem 
with EHV series capacitors. Such 
a series capacitor bank with a cur- 
rent rating of 1,200 amps and 20 
ohms reactance is 100 ft long. 

Equipment design for EHV out- 
door stations presents special prob- 
lems, said A. H. Powell, General 
Electric. A disconnect switch now 
being built for 460 kv will have a 
nine-unit insulator stack and special 
blade design. Disconnect switch de- 
sign for 460 kv is similar to 345-kv 
design but it has a longer blade and 
more insulators. 

Problems of observing the remote 
operation of air-break switches at 
345-kv substations were solved by 
the installation of closed-circuit tele- 
vision, J. D. M. Phelps, American 
Electric Power Co, reported. Special 
lighting, consisting of a 300-w spot- 
light and a 1,500-w narrow-beam 
floodlight, illuminated the switches. 

The Hydro Electric Power Com- 
mission of Ontario expects to build 
230 miles of 460-kv line for service 
by 1965, said D. A. Mitchell. Trans- 
former banks will be single-phase 
units, each having a capacity of 600 
Mva. A second station will go in 
service in 1970 and two additional 
single-circuit lines will be required. 

Digital computer analysis of the 
economic configuration and con- 
ductor area of EHV lines, shows 
that expanded conductors usually 
must be justified on RI performance 
instead of economics. P. A. Abetti, 
C. B. Lindh, and H. O. Simmons, 
GE, found in analyzing 58 cases, 


that radio noise and sleet preven- 
tion can dictate deviation from eco- 
nomic design. 

Tighter conductor tension can 
bring significant first-cost savings in 
transmission but requires studious 
selection of vibration protective 
hardware. In reaching this conclu- 
sion, Eduard Fritz, consultant, 
noted that treatment of broken-wire 
load is the biggest hurdle to cost 
reduction by this route. Annual cost 
of energy losses too can be cut by 
using lighter cored ACSR at tighter 
tension, and at no increase in cost. 

A tendency to eliminate broken- 
wire assumptions in tower design 
was shown replies by 43 utilities to 
a T&D Committee survey. Often 
cited as justification was the remote 
chance of breaking today’s large 
conductors, and the reduction of 
tension, under broken-wire condi- 
tions, resulting from the swing of 
insulator strings. 


Galloping a Self-Excited Vibration 


Galloping of conductors is a self- 
excited vibration caused by aerody- 
namic forces acting on a conductor 
cross-section made non-circular by 
ice or snow. Changing tension only 
increases frequency of vibration. 
Threshold wind velocity usually is 
around 30 mph said W. N. Mc- 
Daniel, Baltimore G&E. Practical 
solution depends on availability of 
characteristics and data on aero- 
dynamic forces on almost circular 
sections. 

A. D. Lantz, Ohio Brass Co, 
described a test that measures the 
lightning strength of high-voltage in- 
sulators. Lantz found that damage, 
or failure of insulators, occurs only 
when crest voltage equals or exceeds 
long time-single surge puncture 
voltage. He found that a rise-rate 
greater than 3,700 kv per psec, ap- 
plied to insulator in air, produces 
voltage in the zone of damage but 
that 1,000 kv per psec or possibly 
lower is conservative for design. 

Using a standard insulator with a 
built-in spark gap, A. S. Denholm, 
Canadian National Research Coun- 
cil, determined the voltage distribu- 
tion on a 21-unit string of insulators. 
In general he found that the string’s 
RIV is determined solely by the 
quality of the line-end unit. More- 
over, the voltage across the line-end 
unit drops as the conductor is moved 
closer to it, rises as string-to-tower 
distance is cut. 
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Switching Surges Limit BIL Reduction 


Working group explores parameters, maps program to de- 
termine lightning arrester duties and application practices 


Spurred by the growing complex- 
ity of high-voltage systems, engi- 
neers devoted several sessions to the 
application of protective equipment. 
Most of the papers revolved around 
the use of reduced insulation for sta- 
tion equipment and the effect of 
switching surges. 

Progressive reduction in insula- 
tion strengths and closer tolerances 
in lightning protection have made 
switching surges the paramount test 
of insulation adequacy, said I. B. 
Johnson, General Electric Co, re- 
porting for the working group on 
switching surges. The group has 
focused on determining representa- 
tive characteristics for switching 
surges and the duties they impose on 
lightning arresters. 

They found that high-voltage 
lines and capacitors can impose os- 
cillatory voltages of 2.5 to 3.0 times 
normal line-to-neutral crest in 346 
to 4,400 psec after a restrike. Line 
voltages run about 50% higher than 
bus voltages, he said. Connected 
transformers reduce the probability 
of restrike as well as the transient 
severity, but they still leave the pos- 
sibility of voltages high enough to 
operate the lightning arresters. Dis- 


connecting a bus section can pro- 
duce high-frequency over-voltages 
lasting several psec and high enough 
to operate arresters, Johnson said. 

Arresters on receiving-end trans- 
formers may be subjected to spark- 
over voltages when a line is ener- 
gized, Johnson continued, and 
harmonic over-voltage can be ob- 
tained from interrupting load on the 
low side. Such transients are some- 
times more serious at locations 
remote from the switch which initi- 
ates them, he said. 


Proposes New Test Waves 


Significant advances in protection 
against switching surges for EHV 
systems are contingent upon more 
fundamental knowledge and _ the 
selection of reference waves which 
are realistic and economically repro- 
ducible for tests, said P. L. Bel- 
laschi, consultant. He suggested 
consideration of three possible refer- 
ence waves: (1) a unidirectional ex- 
ponential, (2) a damped oscillation, 
(3) a short low-frequency burst. 

Switching surges, as well as light- 
ning and 60-cps operating voltage, 
must be considered in applying co- 
ordinated protection to high-voltage 
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transformers and other apparatus, 
said G. D. Breuer, R. H. Hopkinson, 
I. B. Johnson, and A. J. Schultz, all 
General Electric. Today’s lightning 
arresters, with their substantially re- 
duced protective levels and increased 
long - duration - discharge capacity, 
provide ample lightning protection 
for reduced-insulation apparatus. 
But switching surges become of 
primary significance, they said. 

The use of arresters permits an 
economical choice of apparatus in- 
sulation level for reliable service, 
they said. Such protection has 
largely supplanted use of gaps which 
had to be set low enough to flash 
from switching surges to properly 
protect a fully-insulated transformer. 

In discussion, it was noted that 
wood-pole lines deliver higher surge 
voltages than steel-tower lines to 
station equipment. G. D. Breuer 
evaluated this difference as 8% at 
the transformers. 

A lightning arrester receives a 
fixed quantity of thermal energy 
from impulse and follow currents at 
system voltages but the switching- 
surge duty varies widely, observed 
E. F. Reis and M. C. Galiyano of 
Pennsylvania P&L Co and J. Teno, 
Lehigh University. But the arrester’s 
capability depends upon the power 
level and wave shape of the dis- 
charge, being lowest for switching 


53 





AIEE Winter General Meeting 


ST. CLAIR 485 
() 


500 1000 ° 


RECOVERY VOLTAGE at Detroit Edison stations, determined 
by two different methods, shows distinctly different charac- 


surges. PP&L Co may adopt 80% 
arresters instead of 75% to guard 
against damage from high-voltage 
system switching, they said. 
Recovery voltages on the Detroit 
Edison 120-kv system, reflecting ex- 
tensive use of compressed-air circuit 
interruption, range up to 3,900 v per 
usec, reported A. K. Falk, Detroit, 
in a paper co-authored by H. L. 
Smith and B. L. Lloyd, Westing- 
house. Analog analyses show that 
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50 to 85% of the rise rate is con- 
tributed by the line for faults within 
three miles of a station bus, the line 
component slope increasing in pro- 
portion to the fault current available 
at the bus. They found recovery 
rates considerably influenced by bus 
sectionalizing, available fault cur- 
rent, and connected circuits, pro- 
posed classification of stations by 
types to simplify future predictions 
of recovery rates. 
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teristics at different system station locations. Dashed lines 
indicate correlation of independent calculations 


Flashovers from close-in lightning 
are more probable in multi-line sub- 
stations so lightning protection 
should be provided, concluded J. M. 
Clayton, Westinghouse Electric 
Corp, in a paper co-authored by 
F. S. Young. They found the reduc- 
tion of a travelling wave at the 
multi-line bus helpful but out- 
weighed by the added exposure to 
close-in strokes with high rates of 
rise. 


Computer Mathematics Guide Power Planning 


Use operational gaming and probability in generation 
planning. Computers improve loss formulas and dispatch 


Attention at power generation 
planning sessions was attracted to 
two different mathematical tech- 
niques for evaluating reserve 
adequacy and investment cost of ex- 
panding a system in a particular pat- 
tern. One technique uses simulation 
or operational gaming, the other 
applies probability mathematics to 
solution of the problem. 

Two related papers described the 
operational gaming approach now 
being used by Public Service E&G 
and Westinghouse engineers in a co- 
operative investigation of long-range 
planning. The initial paper by C. J. 
Baldwin and C. A. De Salvo, West- 
inghouse, with C. H. Hoffman and 
E. C. Plant, PSE&G, described use 
of two mathematical submodels to 
simulate daily operation of the sys- 
tem. One submodel generates daily 
loads that confront the simulated 
system capacity. Another describes 
that capacity, the amount forced 
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out, and the amount scheduled out 
of service. Need for new generation 
is based on comparison of these 
quantities to secure daily margins 
which may be used to evaluate re- 
serve adequacy. 


Evaluate Reserve Adequacy 


Use of these simulated margins to 
evaluate reserve adequacy and de- 
termine generation installation dates 
was covered in the second paper by 
C. J. Baldwin, and D. P. Gaver of 
Westinghouse with C. H. Hoffman 
and J. A. Rose, PSE&G. One im- 
portant conclusion was that average 
percent margin alone should not be 
used to measure service reliability 
without studying dispersion of the 
margin caused by load and capacity 
fluctuations. Dispersion of margin 
is a vital factor in evaluating risk. 
The required installation date for a 
new unit is a random quantity with 
statistical properties. Installing a 
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new unit a few months earlier than 
needed by average consideration will 
cut the probability of inadequate 
capacity to very conservative values. 
Operational gaming may be used as 
a consistent measure of service re- 
liability, authors said, and is adapt- 
able to the constant risk pattern of 
system design. Moreover, it permits 
comparison of alternate patterns in 
a manner that leads to minimum-cost 
expansion. 

Probability mathematics, on the 
other hand, has long been used to 
measure adequacy of generating 
capacity reserves and_ establish 
criteria for system reliability. At 
least three ways of measuring gen- 
erating system reliability are avail- 
able. For comparison three of these 
methods were applied to the same 
system problem in a project report 
of the System Engineering Commit- 
tee. The study showed clearly that 
consistent use of any of the methods 
would provide essentially the same 
schedule of dates and unit sizes for 
capacity additions. 

Method 1 determines days per 
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year that system load may exceed 
available generating capacity. Meth- 
od 2 states the probable ratio of load 
energy that may be curtailed, to the 
total amount of load energy that 
should be supplied to serve full sys- 
tem load needs. Method 3 meas- 
ures reliability of generation in 
terms of the interval between out- 
ages and average outage duration. 

The report concludes that no one 
of these methods can mechanically 
tell how much generating capacity 
should be installed or what is an 
acceptable level of reliability. But 
each can consistently indicate the 
best time to install generating capac- 
ity needed to provide any level of 
reliability acceptable to manage- 
ment, and maintain it with minimum 
cost under widely changing condi- 
tions. 

In discussion C. A. De Salvo, 
Westinghouse observed that a fourth 
method of measuring adequacy of 
generating capacity reserve is that 
developed by Public Service E&G 
and Westinghouse. He described it 
as “another probability method” 
that differs by making estimates by 
simulation or operational gaming 
rather than mathematics. Advantage 
of the simulation approach is that 
it takes into account all the variables 
that might affect solution, De Salvo 
said. 

Preoccupation of utility planning 
and operating groups with improved 
transmission loss formulas, their cal- 
culation and use was evident from 
the volume of papers on the subject. 

E. E. George, Ebasco Services 
proposed a new method of making 
total transmission loss formulas on 
a digital computer. Although suit- 
able only for digital computer, the 
new method is said to be more eco- 
nomical than conventional methods, 
because it reduces the number of B 
constants required for loss formulas; 
25 instead of 325 B constants for a 
25 source system. Eigenvalues and 
modal matrices are used for the first 
time. Use of unsymmetrical square 
matrices is eliminated. 

A digital method for direct cal- 
culation of loss formula coefficients 
was Offered by L. K. Kirchmayer 
and H. H. Happ of GE with G. W. 
Stagg and J. F. Hohenstein, Ameri- 
can Electric Power Service. It 
determines impedances between 
sources and hypothetical system load 
directly and projects these imped- 
ances to loss formula coefficients in 
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a manner similar to that previously 
used. The program was used in the 
most recent determination of loss 
formulas for the AEP system. The 
method reduces preparation of in- 
itial data and gives an automatic 
check by comparison of PR with 
base-case losses from the formula. 
Moreover, determination and han- 
dling of non-conforming loads is 
automatic. 

Still another new equation for 
transmission losses was offered by 
Marvin J. Fisher, Washington Uni- 
versity, that retains the power and 
reactive volt-ampere output of each 
source as separate variables. The 
equation produced accurate results 
for the example of the paper and can 
be integrated into the solution for 
the most economical allocation of 
system load among the system 
sources. 

Computational experience ob- 
tained by Ontario-Hydro over the 
last few years with solution of the 
hydro-thermal coordination equa- 
tions was described by P. L. Dan- 
deno. He estimated potential econ- 
omies by comparing actual and 
calculated loading schedules for five 
selected days. The best economy 
obtained was a calculated daily sav- 
ing of $342 over actual fuel costs. 
The average daily saving was about 
$215. Allowing for two hours com- 
puter time the net savings were $190 


and $100, respectively. 

How Boston Edison Co uses a 
Royal McBee general computer to 
facilitate calculation of interchange 
costs and economic dispatch was de- 
tailed by F. J. Sherman and W. B. 
Tagen. The immediate effect was the 
release of clerical labor for other 
work and improvement in the con- 
sistency and accuracy of figuring in- 
terchange costs. The computer 
makes it no longer necessary to rely 
heavily on the dispatcher’s accumu- 
lated experience. Less experienced 
men will be able to do the job faster. 
In future its use may also eliminate 
after-the-fact calculation of inter- 
change costs and let the operator 
quote firm prices before the sale 
takes place, the authors said. 

A practical short-range method of 
predicting peak load has been de- 
veloped by Portland General Elec- 
tric Co for use in system planning. 
As described by W. L. Carey it takes 
into account the effect of tempera- 
ture and erratic load growth rate on 
the max one hour integrated demand 
for the system and is based on a 
statistical and mathematical analy- 
sis of past load data. Since the 
method develops the relationship be- 
tween ambient temperature and 
peak load, it is useful in determin- 
ing equipment loading policies since 
equipment thermal capacity also 
varies with ambient temperature. 


Safe Operation of PWR Studied 


Instrumentation and control requirements reviewed, and 
safety aspects of pressurized water reactors examined 


Special aspects of the control and 
operation of atomic power reactors 
were covered in papers at the single 
session devoted to nuclear subjects. 

The pressurized-water nuclear re- 
actor power plant is inherently safe, 
and there is very little hazard if any 
associated with its operation said 
C. F. Overmesser, Westinghouse. 
Loss of power to the station is seri- 
ous, since it means loss of coolant 
flow, but it is unlikely to happen. 
To protect against such an occur- 
rence, however, the plant should 
have two sources of power. Loss of 
any one should not trip turbine ad- 
mission valves. Signals that trip tur- 
bine admission valve should initiate 
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reactor shutdown. 

Critical assembly work for the 
Enrico Fermi power reactor being 
designed by Atomic Power Develop- 
ment Associates was described by 
R. L. McVean of APDA. One of 
the most important pieces of infor- 
mation obtained from the program 
was the worth of the safety and con- 
trol rods. These rods contain B-10 
as a poison in the form of boron 
carbide. By mocking up the rods 
with pieces of boron carbide, con- 
taining either natural boron or 
B-10, correct enrichment of B-10 
was obtained to give the required 
reactivity worth of each of the con- 
trol rods. 
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AdvancesinRelay, Substation Practice Reported 


New AIEE standards cover breaker rating, tests, applica- 
tion. Improved insulation coordination for breakers urged 


New circuit breaker standards 
appeared to be just within the in- 
dustry’s grasp with presentation by 
the AIEE Switchgear Committee 
of three transactions papers which 
were the culmination of more than 
eight years of work involving an es- 
timated $250,000 of engineering 
time. The papers presented pro- 
posed standards on: 1. Rating struc- 
ture; 2. Test procedure; and 3. An 
application guide. 

The new standards establish a 
symmetrical interrupting ampere 
basis for rating breakers. O. B. 
Vikoren, Philadelphia Electric, ob- 
served that this method requires 
study and it “does tricks” when you 
start to use decrement curves. The 
rating method, however, is expected 
to simplify application, bring ASA 
and IEC standards into closer agree- 
ment, and require that breakers 
demonstrate a definite relationship 
between assymetrical capability and 
symmetrical short circuit current 
rating. 


Standards to Be Finished Soon 


Work is continuing on: Temper- 
ature rise limitations; maximum 
time for carrying K times rated 
short circuit current; permissible 
tripping delays; rated capacitor cur- 
rent switching; and service capabil- 
ity and breaker condition. All work 
should be completed and included 
in ASA standards soon, said J. H. 
Vivian, Southern California Edison. 

Proposed testing procedures 
prompted the longest and loudest 
discussion, revolving chiefly around 
time and costs involved, availability 
of test facilities in manufacturers’ 
laboratories, and what the industry 
may gain. Gist of the discussion was 
that enough testing should be done 
to result in breakers that meet the 
industry’s requirements. Beyond 
that, efforts might be better spent 
in development, including testing. 

R. C. Van Sickle, Westinghouse 
Electric Corp, presenting test re- 
quirements, said that because of in- 
creased use of RMS currents, a 
method has been introduced for 
measuring these values. The new test 
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standard also includes a relationship 
between RMS and crest values. 
Making capability and latching 
capability are specified. 

Van Sickle emphasized that the 
object of the testing standards is to 
minimize the number of tests and 
yet have them adequate. 

The new standard makes it clear 
how the test procedure verifies each 
item in the rating structure. Most 
important of these is the verification 
of the rated short circuit current. 
It is here that the proposed stand- 
ard differs most. 


Application Guide Completely New 


C. H. Hoffman, Public Service 
Electric & Gas, said the application 
guide is new “from the ground 
up,” covering such things as unusual 
service conditions of altitude and 
contaminated atmospheres, permis- 
sible tripping delay, reclosing appli- 
cations and special switching duties. 

Hoffman, however, concentrated 
his presentation on short circuit ap- 
plications. Describing three methods 
of making calculations, he said the 
E/X method corrected for a-c and 
d-c decrements requires slightly 
more time than the simplified E/X 
method and is much better. The 
rigorous method is only slightly bet- 
ter than the corrected E/X method 
and requires much more time. 

In a paper co-authored with E. 
B. Rietz of the I-T-E Circuit 
Breaker Co, E. F. Huston of the 
Ohio Brass Co reported a satisfac- 
tory method of measuring stresses 
on the lower ends of breaker bush- 
ings. Huston and Rietz used a 
%-inch electric foil strain gauge. 
A 5-ke carrier-type strain gauge 
amplifier substantially eliminated 
pickup in lead wires, which had 
been a problem with d-c strain 
gauges. Data obtained is expected 
to aid in the standardization of 
bushings because it will eliminate 
the need for testing bushings in the 
breakers in which they are used. 

New data on breaker perform- 
ance has resulted in a new measure 
to overcome the problem of reduced 
BIL of breakers after a fault inter- 
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ruption, said A. L. Streator of Gen- 
eral Electric in a paper co-authored 
by W. R. Wilson of GE. Gas bub- 
bles that form in the oil during a 
fault interruption reduce the breaker 
BIL as much as 50% for several 
seconds following the interruption. 
This is the time it is most likely to 
be subjected to incoming strokes 
which double at the open line re- 
flection and conceivably approach 
twice the BIL of the breaker. 

For breakers rated 230 and 345 
kv, rubber pressure control pads 
have been developed by General 
Electric. They provide a simple 
and economical solution to the 
problem, Streator said. 

In proposing improved insulation 
coordination for breakers, C. E. 
Asbury of Commonwealth Associ- 
ates, Inc said that the objective is 
protection during lightning and 
switching surges. Asbury presented 
a paper co-authored with Otto Naef 
of American Electric Power Co. Op- 
erating experience, said Asbury, in- 
dicates that present standards on 
dielectric testing do not cover all 
the conditions to which breakers are 
exposed, particularly transmission 
line breakers. He proposed three 
tests: 

1. The usual full-wave impulse 
withstand test at rated BIL. 

2. A chopped-wave impulse with- 
stand test with a standard 1.5/40 
impulse wave with specified test 
values chopped at about three psec. 

3. A front-of-wave impulse with- 
stand test with specified crest values 
chopped at about one psec. 

Gaps can be used effectively to 
supplement lightning arrester pro- 
tection of substation equipment, said 
Carl E. Asbury of Commonwealth 
Associates, Inc, in presenting a pa- 
per for authors T. F. Watson and 
Raymond Hiatt. Gap protection, he 
said, is most desirable when the 
circuit breaker is open, leaving some 
of the substation insulation unpro- 
tected except for the gaps. 

Curves presented on insulation 
coordination indicated a gap spark- 
over tolerance of +15%. In the 
discussion W. H. Easton of General 
Electric said the spread may be 
+18% which would push the gap 
setting down and would more likely 
result in undesirable gap sparkover. 
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Problems in switching leading 
pf currents prompted the Hydro 
Electric Power Commission of On- 
tario to investigate vacuum inter- 
rupter switches, said W. O. Rowan, 
presenting a paper co-authored by 
W. Watson, also of HEPC. The dif- 
ficulties, involved multiple current 
chopping which, Rowan said, cannot 
be met by air break switches. 


Vacuum Switches Satisfactory 


Vacuum switches using four vac- 
uum breaks per phase were field 
tested for 115-kv service for both 
capacitive and reactive currents. On 
cable charging, 24 opening and 24 
closing tests were made at 54 amp. 
There were no restrikes and no 
overvoltages and only one re-ignition 
which was extinguished rapidly. 
Closing on cable charging was very 
satisfactory. 

With transformer magnetizing 
currents, 21 switching tests were 
made with currents up to 18.4 amp. 
One test resulted in breakdown of 
the coordinating gap between the 
transformer terminal and ground. 
Voltage reached 270 kv on the 115- 
kv system. 

The conclusion was that vacuum 
switches will handle the switching 
of long 115-kv cables and trans- 
formers at no load, said Rowan. 

Under certain field conditions a 
gas-cushion power transformer will 
extract moisture from comparatively 
dry paper insulation and concen- 
trate it to form free water. This 
water then can enter the oil and be 
carried into the windings, reported 
A. T. Chadwick, D. A. Ryder, and 
A. E. Brierley, English Electric Co. 
This is another hazard of this type 
of transformer, a more-widely 
known one being the production of 
nitrogen bubbles by dielectric stress 
or mechanical vibration, they said. 

Measurements and examination 
of conservator-transformers show 
no corona and no gas release after 
eight years in service, while bubbles 
were observed and presence of 
corona was found in gas-pressure 
transformers of similar winding and 
insulation construction. 

In a report on staged fault tests 
of transistorized phase comparison 
relaying on the Philo-Muskingum 
138-kv line, S. H. Horowitz of 
American Electric Power Service 
Corp, and A. J. McConnell and H. 
T. Seeley of General Electric Co 
noted that the relay equipment itself 
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had operated perfectly. However, 
there were a number of failures due 
to application difficulties, operating 
errors, or other component failures. 
Similar equipment is now on field 
test on a 345-kv line between the 
Sporn and Muskingum plants. Dur- 
ing the first 82 days of service, the 
equipment was out of service 6.5 
days, the majority of which was 
caused by a defective transistor in 
the carrier stop circuit. During the 
82 day period, the equipment has 
responded correctly to 11 external 
faults and one internal fault, trip- 
ping in 1.4 cycles in the latter case. 
Two-way telephone repeater tech- 
nique has been developed by Phila- 
delphia Electric Co to overcome 
phase shifting and attenuation with 
pilot wire relaying, said J. H. Neher. 
Attenuation and phase shifting have 
limited pilot wire circuits to a maxi- 
mum resistance of 2,000 ohms, 23 
miles with 19 gauge wires and less 
with the smaller wires now used. 
The new technique, said Neher, 
transmits voltages from each end 
of the line to the opposite end, using 
the pilot wire as a communication 
channel. It is adaptable to present 
pilot wire relays using leased tele- 
phone circuits and permits the use 
of circuits of considerably greater 
length. Or, a new design of relay 
using semi-conductor techniques 
may be employed resulting in a low 
burden system with no moving 
parts. The system is adaptable to a 
three-terminal line, said Neher. 


Transient Stability Studied 


In a one-machine system, the 
limit of transient stability can be ex- 
tended if the generator is allowed to 
slip a pole pair, according to R. N. 
Sudan, Cornell Univ. Reporting the 
results of IBM 650 digital computer 
study of the resynchronizing of a 
turbo-alternator, Sudan found the 
theoretical results checked closely 
with actual test results obtained in 
full-scale stability tests of the 
British 132-kv grid system. The 
author asserted that the digital com- 
puter permitted consideration of the 
effects of the voltage regulator, gov- 
ernor, and the asynchronous power. 
A multi-machine system is now be- 
ing studied with a Burroughs 220. 

Dr. Ahmed El-Abiad of Purdue 
University described a _ matrix 
method for digital calculation of 
line-to-ground short circuits in sys- 
tems with large numbers of mutual 
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impedances advantages cited were: 

e Ability to modify the impedance 
matrix easily for transmission and 
capacity changes; 

¢Bus impedance matrices for 
positive and zero sequence for a 
given system have to be calculated 
only once; 

eThe method facilitates sub- 
division of a large system to permit 
study on a relatively small computer; 

e Since neither a transformation 
matrix or big matrix inversion is 
used, computer time and storage re- 
quirements are reduced. 

© Accuracy exceeds that possible 
when an iterative method is used. 

Dr. El-Abiad construed the mat- 
rix as a mathematical model of the 
system, equivalent to a completely 
plugged and set network analyzer. 
He said that this method enabled 
separate treatment of the negative 
and zero sequences. 

In a companion paper, H. E. 
Brown and C. E. Person of Com- 
monwealth Edison, L. K. Kirch- 
mayer of General Electric, and 
G. W. Stagg of American Electric 
Power Service Corp reported com- 
parative tests of the matrix impe- 
dance method with an IBM 704 and 
the nodal iterative approach for 
representative areas of the Common- 
wealth and AEP systems. Although 
approximately equal speed was ob- 
tained with the two techniques, the 
matrix method accommodated re- 
runs for slight system changes with 
very little increase in machine time. 


Program May Save $8,000 


Use of this program for short cir- 
cuit studies, for relay studies, and 
fuse and breaker applications has 
indicated a yearly saving of $8,000 
for the AEP system, Brown stated. 
In addition, this approach eliminates 
errors, provides an output in a form 
suitable for immediate reproduction, 
and represents both negative and 
mutual impedances. The computer 
program is also compatible with the 
704 load flow program. 

The Z-matrix was formed by syn- 
thesizing the system one line at a 
time and eliminating the loops as 
soon as they were created. This 
method proved to be faster than 
either of the alternatives and by re- 
ducing the ultimate matrix size, as- 
sured maximum computer efficiency. 
A comparable study of single phase 
faults was reported by Brown and 
Person. 
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Computers Guide Distribution Expansion 


Programs expand to cover inter-related variables of distribu- 
tion planning. Higher service voltage cuts underground costs 


Digital computers are moving 
rapidly into the distribution plan- 
ning field as a tool for solution of 
the complex interrelationships of 
economical design. Most of the dis- 
tribution papers on this year’s pro- 
gram were reports of new analyses 
in which computers played a part. 
And, while none has as yet put all 
the variables into the plan for simul- 
taneous solution, several papers re- 
vealed considerable progress toward 
that ultimate end. 

Three performance limitations— 
allowable transformer loading, al- 
lowable voltage drop, and allowable 
voltage dips—determine the most 
economical design of distribution 
transformer and secondary combina- 
tions, said A. D. Patton, Westing- 
house Electric Corp, in a paper 
co-authored by R. F. Lawrence and 
D. N. Reps. They reported little 
gain from loading transformers over 
150% but found that optimum de- 
sign requires simultaneous  con- 
sideration of all variables. Computer 
programming permitted rapid anal- 
ysis of the 240 combinations which 
had to be considered for each area 
load density. 

When subtransmission and pri- 
mary circuit voltages and ratings are 
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included among the variables, the 
number of cases for study soars to 
2% million, said D. N. Reps in a 
companion paper by the same 
authors. Yet the lowest overall 
system cost cannot be assured by 
separate analysis of different seg- 
ments of the system. He found, for 
example, that unsaturated residential 
development, as well as the existence 
of undeveloped tracts in an area, 
both tend to accentuate per-kva cost 
differences between different com- 
binations of system voltage levels. 
But 69-kv subtransmission and 13.2- 
kv primary distribution gives lowest 
costs for a wide range of densities, 
he concluded. 

In discussion, N. R. Schultz, Gen- 
eral Electric Co, questioned the 
applicability of such computer 
studies to an existing distribution 
system and urged extension of the 
analyses to include higher average 
residential demands representative 
of house heating. His co-worker, 
J. A. Smith, warned against over- 
looking the economic potential of 
20.8-kv_ distribution on systems 
which do not have existing circuits 
at 12, 13, or 23 kv. 

Secondary service at 120/240 v 
is more economical than at 240/480, 
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according to a new computer 
analysis of distribution design, re- 
ported M. W. Gangel, General 
Electric Co, in a paper co-authored 
by H. E. Campbell, R. C. Ender, 
and V. C. Talley. They found 2/0 
aluminum a desirable conductor size 
for moderately-loaded secondaries 
but suggested 4/0 for more promis- 
ing areas. Sizes up to 397.5 MCM 
are economical for full-electric-use 
homes with electric heating and cool- 
ing, he said, but using a transformer 
on every service pole to eliminate 
the secondaries costs little more. 


Heavy Load Favors 12 Kv 


Higher load densities show 12.47- 
kv primaries more economical than 
4 kv, he continued. Feeder loadings 
would range up to 9,000 kva on 477 
MCM aluminum feeders from sub- 
stations of 25 to 50 Mva. But the 
higher voltage system would not 
match the reliability of 4 kv unless 
reclosers were added to limit ex- 
posures, he said. 

In discussion, A. §S. Anderson, 
Ebasco Services, challenged the 
authors’ evaluation of 240/480-v 
service. He criticized their allow- 
ance for autotransformers as* “equal 
to the total transformer, secondary, 
and service costs when served by a 
120/240-v system.” He also asked 
why 10-hp compressor motors re- 

(Continued on page 88) 
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COMPUTER STUDIES BY 
GENERAL ELECTRIC PROVE... 


Reduced Regulator 
Bandwidths Increase 
System Earnings 


General Electric voltage regulators pro- 
vide three added benefits to distribution 
systems through bandwidth reduction 

. extra feeder length, capacity, and 
revenue! New General Electric computer 
studies now prove that reduced regulator 
bandwidths are practical and that they 
result in increased distribution system 
performance with no sacrifice of regu- 
lator life. 

Electric utilities have long recognized 
the desirability of bandwidths as low 
as +%4 volts. The assumed stumbling 
block was the number of regulator oper- 
ations. Through analysis of actual (as 
opposed to theoretical) data, new Gen- 
eral Electric computer studies indicate 
that bandwidths of +%4 volts are feas- 
ible from any standpoint, including that 
of equipment life. 


Your General Electric regulator rep- 
resentative can show you the specific 
effects on regulator operation as band- 
widths are reduced. He will show you 
how to determine if operations must be 
controlled . . . and if so, how to control 
them. Increase the return on your regu- 
lator investment, possibly with your 
existing equipment. 

Take full advantage of the important 
benefits of General Electric ML-32 step 
regulators. Reduced bandwidths provide 
more usable kva on the line . . . permit 
increased loading of existing feeders. 
This easily attainable “power adder” 
can mean increased line length and 
capacity—important tools to reduce or 
defer investment. Reduced bandwidth 
settings make significant contributions 
to feeder revenue, too! 

And contact your General Electric 
sales engineer for even more reasons 
why General Electric regulators cost 
less on the line! General Electric Com- 
pany, Schenectady 5, N. Y. 456-02 


Progress /s Our Most Important Product 
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Engineering Reference Sheet 


Speed Zero Sequence Impedance Calculation 


Values Are in Ohms per Phase per Mile at 60 cps 


General Equations 


Equations for Use with Tables 





Single 
Circuit - 
No Ground 
Wire 


Single 
Circuit- 
One Ground 
Wire 


Single 
Circuit- 
Two Ground 
Wires 


Double 
Circuit - 
No Ground 
Wire 


Double 
Circuit- 
One Ground 
Wire 


Double 
Circuit - 
Two Ground 
Wires 
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J. L. BLACKBURN, Engineering Section Manager, Relay Dept, 


for Transmission Lines 


Notes 
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« St ia ee ae 
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Total Zo of Circuit 


Westinghouse Electric Corp, and Adjunct Professor, Poly- 
technic Institute of Brooklyn 


General 


Conductors and ground 
wires are assumed to be 
transposed. All conductors 
are assumed to be the some 
in each circuit. If there is 
more than one ground wire, 
the ground wires ore assum- 
ed to be the same. 


fg = ac resistance of the 
conductor 

fg= ac resistance of the 
ground wire 

re= 0.00477 f = 0.286 ohm/ 
mile et 60~ 

Xo or Xg= 0.004657 Log ae 


ij ite 

= 0.2794 Log Gur Of 60~ 
Xqg=0.2794Log GMD ot 60~ 
X_.= 0.8382 Log De at 60~ 


De= equivalent depth of 
earth return. 


dab: Icqg, etc. = distance be- 
tween respective conductors 
in ft or units as GMD, GMR, etc. 


For other frequencies, multiply 
values for re, Xa, Xd» Xe» Xq, 
by a where f is the new 
frequency in cps. 





Shown at left is the first of 21 Central 
MINI-SUB transformer units now being in- 
stalled to provide electric service to one 
of Little Rock, Arkansas’ newest residential 
sub-divisions. Installation is under the direc- 
tion of Lyle Hayden (left), Division Engineer, 
and John Lee (right), Division Superintendent 
for Arkansas Power & Light Co. 


TRANSFORMER ''B"’ 
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The schematic drawings above represent of 
ground system employing Central MINI-SUB’™ 
show various switching combinations for de-ene: 
cable sections and/or transformers. For example, s 

maintenance work be required at Point X-on the ur 

ground cable, the entire cable section between MI Disconnects are designed to interrupt full load current up 
A and MINI-SUB B could be de-energized by opening to 200 amperes with no external arc when opened with a 
Switches A3 and B1. Power Source A would continue to Loadbuster tool. These Disconnects function externally to 
serve Transformer A and Power Source B would continue  _ the transformer, thus eliminating arc contamination of the 
to provide service for all other MINI-SUBS in the system. transformer oil. They also provide a visible air gap when 
To de-energize a single transformer, without interrupting open. 
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MORE THAN A TRANSFORMER! In Fact, a Miniature Substatior 
Designed For Use in Residential Underground Systems 


CENTRAL'S 


Central’s MINI-SUB transformer unit is designed especially As load requirements increase, larger KVA transformers may 


for safe, efficient, economical operation in modern under- 
ground distribution systems. 


The high and low voltage terminals are housed in separate 
compartments bolted to the sealed type transformer. The 
high voltage compartment may be installed separately to 
permit early completion of the high voltage loop and estab- 
lishment of sectionalizing switch points. 


be installed with minimum time and effort and without 
disturbing primary cable connections. 


Central’s miniature substation provides safe, convenient, and 
visible switching facilities and fuse protection. It is designed 
to fulfill long range requirements of modern underground 
Distribution service. It is presently available in sizes 25 
through 167 KVA, without taps, in voltages 13,860GrdY, 


13,200GrdY, and 12,470GrdY to 240/120 volts. 


The transformer and secondary compartment may be 
installed subsequently, depending upon load requirements. 


TRANSFORMER ‘'C’’ 
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CLOSED 
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CLOSED 
SWITCH C3 


CLOSED 
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to? houses. 


Sales Offices in Principal Cities 


Transformer Corporation 
Telephone JEfferson 4-5332 


PINE BLUFF, ARKANSAS 


Plants at Pine Bluff, Arkansas and Arcadia, Florida 





Electric Utility Methods 


CONSTRUCTION 


Meter Base 


.. Meter Socket 
With Plugs 


With Blocks Removed 


& % 


Plugs Simplify Use of 
Load Survey Meters 


ROBERT F. ROSE, Meterman “A”, Indiana & Michigan 
Electric Co, Fort Wayne, Ind. 


A custom-made plug-in connector simplifies the 
installation of temporary instruments for feeder or 
transformer load studies on stepdown circuits in 
substations. In Fort Wayne Division this method 
saves $400 to $500 per year in labor formerly re- 
quired to wire-in and remove graphic ammeters or 
wattmeters. With the special plugs, one man can 
do the job with greater safety. 

Formerly, a relay man accompanied the meterman 
to help insert the current coils of portable graphic 
test meters in series with relays, indicating ammeters, 
or thermal ammeters that are permanently wired to 
bushing CT’s. However, most distribution circuits 
and stepdown banks in substations in the division 
have socket-type thermal ammeters for indicating 


OPERATION 


maximum load. The sockets have circuit-closing de- 
vices so that an ammeter can be removed without 
opening the circuit. 

To take advantage of these installations, three 
simple plugs were made from meter sockets with the 
blocks removed and meter bases. These are per- 
manently wired to our portable graphic meters. Cost 
of materials and labor to make the three plugs was 
$25. 

These plugs are inserted into the sockets in place 
of the thermal ammeters. The sequence of connection 
must be made correctly to avoid open-circuiting the 
bushing CT or accidentally tripping a breaker. The 
correct procedure is: (1) Permanently connect the 
leads from the plug to the graphic meter so that this 
circuit cannot be interrupted; (2) Remove the ther- 
mal ammeter from its shorting-type socket; and (3) 
Insert the plug into the socket. 


Simple Tool Loosens Coal Plugs in Pipe 








RAY K. WILLIAMS, Shift Operating 
Dept, Ohio Valley Electric Corp, 
Gallipolis, Ohio 


A plug of damp coal in the 
pipe between a coal feeder and 
pulverizer may be _ loosened 
readily with a flexible tool de- 
veloped at Ohio Valley Electric 
Corp. This tool substantially in- 
creases availability of pulverizers 
out of service due to plugged raw 


coal pipes at Kyger Creek Plant. 
It is safe and easy to use. 

To make the tool, sections of 
standard %-in. pipe were welded 
to one end of a length of steel 
cable to form a T-shaped handle. 
For the boring end, a 6-in. piece 
of %4-in. pipe was given a chisel 
shape by squeezing it in a vise 
before welding it to the cable. 
Cost was about $8 for a 7-ft 
tool; $11 for a 14-ft length. 
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Cre STEEL STRAND. 


TROL WATER 


LEVEL at LONG SAULT DAM, 
ST. LAWRENQE PROJECT 


WEIGHT OF COATING 
TEST 


For the second largest hydro-electric 
power plant in the United States at 
Massena, New York—as part of the 
St. Lawrence power project—Uhl, 
Hall & Rich, project engineers 
selected MURCO Gate Hoists to con- 
trol the water level at Long Sault 
Dam. MURCO Gate Hoists are de- 
signed from knowledge and experi- 
ence .. . backed by over 75 years 
in design and manufacture . 
made for any size power dam... 
capacities from less than 1 ton to 
over 100 tons . . . from the smallest 
hand operated to the _ largest 
motor operated gate hoist, all 
made to specifications. 


In oval above is illustrated one of the 
eighteen MURCO Gate Hoists on the 
Long Sault Dam shown above. Each 
hoist weighs 93,000 Ibs. . . . has 175 
tons lifting capacity . . . will raise 
and lower the gates in the dam at a 
speed of 1 foot per minute. The over- 
all length of each unit is 57 feet... 
8Y2 feet wide and 1212 feet high. 
Write for complete information and 
Engineering Department recommenda- 
tions. 


Write for complete informa 
tion and Engineering Deport 
ment recommendations 


D. J. MURRAY 
MANUFACTURING CO. 


MANUFACTURERS SINCE 1883 
WAUSAU + WISCONSIN 
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je e coating the longer the strand 





-..added assurance of dependability 


The life of galvanized steel strand de- 
pends 


yal tea blac posting: ‘The Bastin! 


pt 


last. : 
The wire used in CRAPO Galva- — 
nized Steel Strand is regularly sub- 
jected to the hydrochloric acid 
chloride, or weight of coat- 
ing, test. By means of this test the — 
amount of zinc on the surface of the 
wire can be accurately measured. 
This is but one of the many labora- 
tory tests to assure consistently 
Sedesie quality in the finis 


AVAILABLE IN 3 


ee 


and in Class A, B and C coatings. 





FLAT TRUSS 


5 


SHIELD WIRE PEAK 


STATION DIAGRAM 


BOX TRUSS 


NOW... LET WESTINGHOUSE STANDARD STRUCTURAL 
COMPONENTS REDUCE YOUR OUTDOOR SUBSTATION 
COSTS 


e A few standardized components permit an unlimited variety 


of lower cost station arrangements. 
e Save your design time... just send us the station diagram and 
Westinghouse will design your substation with standard components. 
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ADDITIONAL ADVANTAGES: 

e Outstanding Product Integration . . . structure designers coordinate with equipment designers for 
single-manufacturer responsibility and single-order coordinated delivery. 

e Efficient Use of Steel . .. maximum strength with minimum weight through proper choice of pre- 
designed components. 

e Simplified Field Assembly and Erection .. . all components use interchangeable members—a few 
bundles of steel instead of many. 

e Uniform Structural Components .. . give clean, uncluttered appearance to the complete station. 
Compact design requires minimum plot area. 

Investigate this complete Turnkey Plan. Westinghouse assumes full responsibility for the satisfactory 

operation of the complete substation. Ask your Westinghouse sales engineer for all the facts, or write 

Westinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. J-60992-R 


Yo i h 
4 e€ WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS” 
u can oe sure...es Westin g RS ncaa 
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Procurement & Products 


SUPPLIERS > 


PRODUCTION > 


COPPER > 


PROBE > 


PRICES > 


QUOTE > 


Allis-Chalmers’ new power systems engineering department will 
handle commercial inquiries on complete power plant applications. 
It will also provide special services and coordination in long-range 
planning and development of systems and in “the application of 
products for utility application. 


Federal Pacific Electric Co plans to expand its line of pole-type 
equipment and has created a new post of corporate engineering 
manager, pole type equipment, which will carry authority to head the 
expansion program. 


Labor grievances have threatened work stoppages at three General 
Electric plants, but workers remained on the job as EW went to 
press. Involved were the company’s switchgear plant in Philadelphia, 
the transformer plant at Rome, Ga., and the medium steam turbine- 
generator, and gear department at Lynn, Mass. Two wildcat walkouts 
hit the Rome plant early last month. 


' 


Plentiful copper supplies will keep prices in control over the next 
year or two, predicts J. R. Simpson, assistant treasurer of Kennecott 
Copper Corp. “This could be something of a blessing in disguise,” 
said Simpson, “as . . . it will assure fabricators of adequate metal 
and may therefore have the offsetting effect of increasing demand.” 


Electrical manufacturers may still have to face a Senate investigation. 
Sen Estes Kefauver, chairman of the Anti-Monopoly Subcommittee, 
said recently he saw “no reason” why his group should not resume 
its earlier hearing on pricing policies of electrical manufacturers. 
But he said his group would not pick up the investigation until 
it finishes its current probe of the drug industry. This will take at 
least the remainder of the Congressional session. 


There has been a wide diversity in bids and quotes on electrical 
equipment during the past few weeks, reports one utility executive, 
but he noted that it doesn’t signal a break in the market. 


Thought for the day—from the Canadian Electrical Manufacturers 
Association: “The bitterness of poor quality remains long after the 
sweetness of low price is forgotten.” 


News of Manufacturers 
New Equipment 


Readers Service 
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THE BIGGEST MADE IN THE U.S.A., this reversible pump-turbine scroll case has inlet diameter of 
18 ft, measures 56 ft across. It’s designed for one of Tuscarora’s 12 Allis-Chalmers pump-turbines. 


Now building 12 reversible pump-turbines for Tuscarora — 


world’s largest pumped-storage project 
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Power plant by day, pumping station at night — the New 
York State Power Authority’s Tuscarora plant will capitalize 
on the hydroelectric power potential of the Niagara River 
without adversely affecting the scenic beauty of the Falls. 
The largest project of its kind, Tuscarora will have 12 rever- 
sible pump-turbines...all designed and fabricated by Allis- 
Chalmers. As a turbine, each of these units is rated at 28,000 
hp under 75-ft head. In reverse, as a pump, each is rated at 
3400 cfs against 85-ft head. All will be direct-connected to 
Allis-Chalmers generator-motors — rating 25,000 kva at .8 P.F. 
as generators ... 37,500 hp at 100% P.F. in reverse as motors. 
The selection of Allis-Chalmers to design and build the above 
components came naturally. A-C is the only builder of com- 
plete reversible pump-turbine installations — with a record 
that includes the world’s largest pumped-storage projects. 
Look to Allis-Chalmers for leadership in the design, engi- 
neering and manufacture of hydraulic turbines and necessary 
accessories such as valves, pumps, trash rakes, water control 
gates and hoists. For information, contact your nearby A-C 
office...or write Allis-Chalmers, Hydraulic Division, York, Pa. 
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Procurement & Products 


NEWS OF MANUFACTURERS 


LIGHTWEIGHT, 96-FT-HIGH GUYED 
TOWER (left) tested on Chute-des- 
Passes line promises savings in initial 
cost, transportation, footing installa- 
tion, erection. Base detail of similar 
aluminum, guyed test tower (above) 


Alcan Designs V-type Guyed Aluminum Towers 


A new “V-type guyed aluminum 
single-circuit transmission tower has 
been designed and developed by 
transmission engineers and_ struc- 
tural designers of Aluminum Co of 
Canada, Ltd, principal subsidiary 
of Aluminum Limited. Use of the 
tower should realize major erection 
economies, Alcan believes, on the 
basis of extensive 4-year tests and 
installation of prototype towers. 
Either of two arrangements of the 
tower components is _ offered, 
V-shaped or parallel, with choice 
determined by the type of terrain 
and right-of-way, the company says. 

The arrangements of components 
in these guyed towers are new, al- 
though use of guyed transmission 
towers is not. Further economies 
are realized through use of alumi- 
num. Particularly suited to erection 
in rugged Canadian terrain, Alcan 
predicts this type of extruded alumi- 
num tower will be received well for 
high-voltage transmission line con- 
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struction in the United States. 

Following initial tests, four of the 
towers were erected at one end of 
the just-completed 345-kv_ trans- 
mission line between Chute-des- 
Passes and Isle Maligne, Quebec. 
Different site conditions were chosen 
for these towers—two in rock and 
two in swamp, to give best test ex- 
perience with the towers under op- 
erating conditions. 

At the same time, tests on guy 
anchors in swamp and loose sand 
were being carried out, as well as 
full-scale tests on tower masts. Some 
of these masts, consisting of tower 
legs over 100 ft long and weighing 
less than 9 Ib per ft, were success- 
fully tested to loads for more than 
80,000 Ib. 

All components of the structures 
with the exception of nuts, bolts, 
guy wires and anchorages are of 
structural aluminum. In addition to 
standard angles, two special shapes 
are used throughout the tower: a 


March 7, 


bulb angle for the legs and a lipped 
channel for the lower chords of the 
crossarms. These provide the maxi- 
mum of strength and rigidity with 
the minimum amount of weight. 

Full-scale tests of the tower ap- 
plied various combinations of loads 
up to 22,000 Ib at each of the three 
suspension points. It was discovered 
after installation between Chute-des- 
Passes and Isle Maligne that minor 
design modifications were necessary. 
These changes will further decrease 
the weight and improve fabricating 
and erection procedures. The prin- 
cipal structural change will incor- 
porate a pin hinge at the connection 
of the legs to the crossarms. 

One two-man erection crew, using 
very light pole line equipment, re- 
peatedly raised the test tower in 
seven minutes from a pre-assembled 
position on the ground. Weight, 
2,700 Ib, is tripled if steel is used. 


(More Manufacturers News, p 72) 
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Close the gap on revenue losses 


with Allis-Chalmers distribution transformers 


Exciting current cutas muchas 50%! 
That’s the dramatic Allis-Chalmers 
story proved by the curves above. 
Multiply this reduction by the num- 
ber of similar distribution transform- 
ers on your system. Then specify 
Allis-Chalmers ... and profit these 
four ways: 


1. Generating capacity requirements 
are cut. Only minimum amounts of 
nonrevenue-producing exciting cur- 
rent are needed. 


2. Lower exciting currents help re- 
duce copper loss on your transmis- 
sion lines. 


3. Your system carries a higher 
amount of revenue-producing power. 
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4. You reduce the need for system 
power-factor corrective equipment. 


These new exciting current values 
are guaranteed by Allis-Chalmers. 
They’re available to you in all dis- 
tribution transformers up to 167 kva 
... in all voltage classes, Allis-Chal- 
mers extra revenue-getting power is 
a result of a continuing redesign pro- 
gram. Engineers team their ingenu- 
ity and skills with digital computers 

. rejecting and selecting new 
values to create the optimum in bal- 
anced transformer design. 


For all the facts fast, contact your 
nearby A-C representative or write 
Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


Industry’s most rigid quality- 
‘control program assures you 
of top transformer performance. 





END 
TREE-TRIMMING 
PROBLEMS 


By using aerial (field spun) 
cable for distribution lines, 
practically all tree-trimming is 
eliminated during the installa- 
tion and for the rest of the 


cable life. 


The freedom from mainten- 
ance experienced with this type 
of installation makes it a very 
economical distribution plant. 


zs: & 2 


For descriptive literature on tools for 
spinning aerial cable, write or phone 


NNING 
EQUIPMENT CO. S 


Topeka Kansas 


Allis-Chalmers Reports Sales 
Up $7.5 Million in 1959 


Allis-Chalmers Mfgr Co reports 
record sales in the third and fourth 
quarters, bringing 1959 total sales to 
$539,640,773—$7.5 million more 
than in 1958. Sales in the third 
quarter were $166,622,772 and in 
the fourth quarter, $151,791,511. 

A-C’s net earnings for 1959 
amounted to $22,446,604, after pre- 
ferred stock dividend requirements 
were met. This was equal to $2.47 
per share of common stock and ap- 
proximately $3 million more than 
the $19,235,127, or $2.34 per share, 
in 1958. 

These sales and 
creases, says A-C, were accom- 
plished despite the effects of the 
steel strike and an 11-week strike 
in ten of the company’s plants dur- 
ing the first two quarters of 1959. 
Dividends totaled $1.25 per share 
of common stock in 1959, equal to 
those paid in the preceding year. 
Total dividend payments of $11,- | 
520,549 in 1959 compared to the 
$10,692,847 paid in 1958 reflected 
the increase in outstanding shares. 

A 26% 


apparatus on December 31, 1959 
over the previous year. This back- 
log, amounting to $245.2 million, 
does not include orders for farm 
equipment, construction machinery 
and lift trucks, which are not booked 
until shipped. 


GE’s Earnings Increase 15%, 
Sales Rise 6% in 1959 


General Electric Co’s 1959 earn- 
ings increased 15% to $280,242,- 
132, or $3.19 a share—compared 
with $242,942,533, or 
share, 
$4,349,508,529. 

GE’s Chairman Ralph J. Cordiner 
pointed out that a sales decline in 
heavy capital goods was more than 
offset by increased business in GE’s 
other three major product areas. He 
linked the increases to the com- 
pany’s continuing effort to reduce 
costs and improve efficiency. 

Sales volume breakdown was: 
22% for transformers, large motors, 


turbine-generators; 27% for indus- | 


trial products; 26% for consumer 
product sales, and 25% for defense 
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$2.78 a | 
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SRI SERN NMR Rl 
Insulating and Cable- Pulling 


CUMPOUNDS 


of Record-Breaking Portermence 


Minerallac gives you a complete assortment for every 
need: dense, viscous and fluid consistencies for high 
and low voltages in cable-joints, pot-heads, terminal 


| bells, distribution cables, street lighting, telephone 


work ... Insoluble in oil or water, for all temperatures. 


| Clean,safe, economical—outranksall othersin quality. 


Send for new literature and prices. 


| MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street—Chicago 7, lilinois 


MIUNERALLAC 


increase was shown in | 
backlog for electrical and industrial | , 


EXTRA Holding Power 
QUICKLY Installed 
TOUGH For long life 


EVERSTICK 
ANCHORS 


For new construction and maintenance 
— Everstick Anchors speed up work and 
provide dependable anchorage on all 
types of jobs. Made of resiliant, rust 
resistant malleable iron. The toughest 
anchors made. Write for bulletin. 
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products. Sales of parts and ma- 
terials to industrial customers 


showed the greatest increase over ans the decision 


the previous year. This category in- 
cludes transistors, semiconductors THAT Cow wis 
and computers. Consumer-product 
sales continued the rise which be- 
gan in 1958. The biggest decline of 
the year was experienced in turbine- 
generator sales. 
GE’s earnings-to-sales ratio last 
year was 6.4%, compared to the 
5.9% for 1958. 


MANUFACTURERS BRIEFS 


Federal Pacific has begun market- 
ing Cornell-Dubilier’s power capac- 
itors, with steps for acquisition of 
C-D by FP well along. During Feb- 
ruary, Federal Pacific stockholders 
approved issuance of a new class of 
second preferred stock, to be offered 
in exchange for C-D stock on a 
share-for-share basis; also, C-D 
stockholders voted to grant equal 
voting rights to the company’s out- 
standing cumulative preferred and 
common shares. It is now up to the 
majority of C-D stockholders to 
swap their stock for the new FP 
stock ... A. B. Chance will build a 
28,000-sq-ft engineering research 
center in Centralia, Mo, this year. 
Among other facilities, high-voltage 
and short-circuit laboratories will be 
provided... R T & E reported sales 
increased 15.7% for the nine months 
ended December 31 to $4,598,902, 
but net profits slipped to $202,342 
from $247,267 for 1958 . . . Sim- 
plex Wire & Cable’s modernization 
and expansion program for its Cam- i c : ees 
bridge, Mass, plant is underway. It B&O bituminous merits your winning 
involves expenditure of $3 million decision for sensible plant operating reasons 


to provide a new 100,000-sq-ft fac- (1) Volume supply in wide variety is a sure bet to 
tory and modern manufacturing 


; ; as itiv .(2 ‘ 
equipment . . . McGraw-Edison has outlast current competiti fuels (2) Sources are 
consolidated Canadian operations, nearest to major consumption—always depend- 


forming McGraw-Edison, Canada, able. (3) Mining and burning developments con- 
composed of three divisions. These tinu: = . : 

vane rg inually tailor bituminous to greater efficiency. 
divisions, Thomas A. Edison of y E y 


Gonctian Lat Giendien Line Max Bet on B&O Bituminous! Ask our man! 

terial, Ltd; and Small Appliance CONSULT COAL TRAFFIC DEPARTMENT, B&O RAILROAD 
Div, will be operated autonomously BALTIMORE 1, MD. 
but will be able to draw on engi- 
neering-research know-how of their 
respective former parent companies et . 
in the U.S... . H. K. Porter’s in- ea <a a . 


ternational subsidiary acquires 51% BALTIMORE & OHIO RAILROAD 


of stock in King Aircraft, Glasgow, BITUMINOUS COALS FOR EVERY PURPOSE 
Scotland, as part of a program to 


Phone: LExington 9-0400 
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EG ERR 0 aaa 
THOUSANDS OF POLES 


KEEP THEIR 
AGES 
A SECRET 





--- with low cost 


OSMOSE 
POLE TOPPERS 


Fungus decay, plus shrinking-swell- 
ing, freezing-thawing of moisture, 
can wreak havoc with your pole tops. 
And the damage can quickly extend 
right down to the crossarm area to 
cause expensive replacement of the 
whole pole. Why invite trouble? Take 
positive action now for long-lasting 
pole top protection. 


The OSMOSE Pole Topper is a rein- 
forced cap of bituminous compound 
with 5% penta...the only item of 
its kind on the market today. Costs 
only $1.25 each! Results indicate it 
will add up to 20 years of extra “top 
life”. Comes as a simple do-it-your- 
self unit. Lightweight, easy to carry 
and clean to handle. Can be applied 
in only one minute. Fits snug and 
will not crack or peel. For use on 
new and salvage poles in the yard, 
as well as standing poles. 


OSMOSE Pole Toppers can be ap- 
plied under contract or by your own 
linemen. Keep a supply on every line 
truck as standard equipment. For 
complete details, including special 
Pole Topper Fluid, write: Osmose 
Wood Preserving Co. of America, 
Inc., 991 Ellicott St., Buffalo 9, N.Y. 





SERVING UTILITIES SINCE 


More Manufacturers News 


(Continued from page 73) 


broaden product lines in Europe. 
King makes aircraft accessories in- 
cluding fasteners, clamps, and 
couplings . . . Westinghouse will 
build a $40-million, 200-Mw ther- 
mal power plant for the Federal 
Electric Commission in Mexico's 
lower California. In the biggest un- 
dertaking of its type in Mexico, 
Westinghouse will do all the design 
and construction work, also handle 
financing arrangements with U.S. 
banks. Westinghouse’s affiliate, In- 
dustria Electtrica de Mexico, will 
supply much of the equipment. Wes- 
tinghouse, via IEM, is also building 
a $3.5 million three gas-turbine 
unit, each rated at 7.5 Mw, for 
PEMEX (National Government oil 
company) on the Mexican Isthmus 
under the same arrangements .. . 
An insurance company recently pre- 
sented Duncan Electric Co, Inc, 
Lafayette, Ind, with an Award of 
Merit for 1,042,379 safe man hours 
worked at their plant without dis- 
abling injury and time lost because 
of plant accidents. The company 
makes watthour meters, demand 
meters, and meter mounting equip- 
ment. Only 550 plant personnel are 
employed; therefore, it took a year 
to reach the million man-hour 
goal... Brown Boveri has received 
a $650,325 contract for two Hills 
Creek Dam generators, each 15,789 
kva, from Portland District, Army 
Corps of Engineers. Apparent low 
bidder was Hitachi, at $535,523, 
but the Corps said the Japanese bid 
was “non-responsive to specifica- 
tions,” as were bids from Legnano 
Electric, American Elin, and Wes- 
tinghouse. There were five domestic 
bids, ranging from Westinghouse’s 
low of $742,888 to Electric Ma- 
chinery’s high of $833,437... 
M. W. Kellogg Co of New York, 
subsidiary of Pullman Inc, has an- 
nounced it will begin construction 
immediately of a power piping man- 
ufacturing plant in Williamsport, 
Pa. Completely equipped metal- 
lurgical and welding laboratories 
will be included, and a modern one- 
story office building will be the new 
headquarters of the power piping 
division. The facilities will cost ap- 
proximately $4 million. 


(More Procurement & Products, p 81) 
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“We like to do business 


i d 
with the Fanner Superforme 
Folks”... PURCHASING AGENT 


‘“*Our transmission-line 
construction is done on a bid- 
job’ basis. But we insist a 
reliable sources for every # ” 
of work and equipmen : 
because we must protec 
customer service and large 


i ments. . 
i \oTake even a relatively 


item, like connecting 

ae __ we find that the 
Fanner folks, both Factory 
and Agent, are the kind we 
like to deal with. They meas- 
ure up . - Quality, se 

ice, Performance .. . and, 
Sheen all, INTEGRITY. 

No one knows better, than 
a Purchasing Agent, — 
Who” among the Suppliers. 


FANNER 


” l 
Yr Sw Jel 
roan 


“PROTECTIVE TWIST” 


ARMOR RODS... 

Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T& D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co 
Brookside Park—Cleveland 9, Ohio 
D on of Textron. Inc 
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The Management Newsletter 


What Rates for the Co-ops? 


Co-op members who are puzzled by the rates they pay are a lot like utility 

Report on customers everywhere. They simply don’t seem to understand what makes their 

Co-op Rates electric bills high or low. And the very fact that they don’t makes consumer 
attitudes an important consideration when the rates are set to begin with. The 
problem of rates and consumer relations comes to a head in the high-cost co-ops. 
On one hand, they’ve got to charge a high price for their power to recoup the 
cost of serving relatively few meters per mile of line. On the other hand, the rates 
have got to be promotional so the whole system can operate economically. 
What can they do? 


Experience shows something can be done, says W. W. Arnett, utility consultant 
with H. Zinder & Associates. This week’s Management Newsletter considers 
Arnett’s thinking on co-op rate problems. A graduate electrical engineer from 
Princeton University, he has worked on both investor-owned and co-op systems, 
and has had over 25 years of experience with REA. 


Of the approximately 930 REA distribution-type systems, some 884 are co-ops, 
according to REA’s 1958 statistics. They average about three meters per mile of 
line, although some systems have less than one meter per mile, while a few have 
more than 10. By and large, they buy their power wholesale and distribute it on 
lines and equipment that costs an average $650 per consumer (ranging up to 
$1500 per consumer in a few cases). Their farm and residential members use 
about 311 kwhr each month and pay rates for it that the co-ops set to suit their 
needs. The systems that buy their power pay rates ranging from about 0.3¢ per 
kwhr in the Northwest (where Bonneville power is cheap) to a high cost of 
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2.26¢ per kwhr for one of the Maine systems. The weighted average for all 
REA power purchases is about 0.74¢ per kwhr at the wholesale meter. 


On some rate matters co-op members are pretty much acquiescent. But on some 
other rate matters they object so strongly that managers might profitably defer 
to their point of view, Arnett believes. The immensely unpopular demand 
charges for farm and residential loads is one good example of a rate policy that 
could cause serious consumer troubles. Taken as a whole, the problem of 
acceptable rates is bigger than any solutions yet advanced. Still, the co-ops have 
made rate changes over the years that have eliminated at least some of the sore 
spots in their consumer relations. What has their experience shown? 


What Minimum Monthly Bill Level? 


Minimum monthly bills aren’t the grave problem they once were. They've held 
the line in the past 10-20 years, while prices have risen generally. Dollar-wise, 
they aren’t high—$1 to $5 on the average rural system, except for those with 
few, widely scattered members, where they may rise to $10. 


When the co-ops entered the rural areas they set their minimum bills at low levels 
to induce farmers to wire their homes and tie into the co-op lines. Now that’s an 
out-dated reason for low minimum bills, Arnett feels. About 11% of all REA 
consumers still have only minimum-bill demands, cost-of-service analyses have 
shown that a marginal use of from 60 to 100 kwhr per month, on a typical rural 
system, does no more than pay for the bare cost of service. With slightly higher 
minimum bills, the price of intermediate blocks could be reduced, and these 
minimum-use consumers would be encouraged to move beyond the immediate 
kwhr blocks. Modest increases could be made without much opposition in some 
cases, Arnett feels. And everyone would gain—the co-op could sell more 
energy at lower unit costs for each member. 


What Should the First Kwhr Block Cost? 


The imitial block price ought to be looked at from both the revenue and the 
consumer relations side. In the consumer’s mind, the price of the first block 
is one of the prime factors that makes him believe his rates are fair, or not. 
Co-op members will settle for fairly high initial block rates, Arnett points out, 
but there’s a limit; when the cost edges up over 10¢ per kwhr, you can expect 
some trouble. That’s about the upper limit for the REA systems; some charge 
that much, while only a few charge less than 5¢. The TVA initial block rate is 
the most important exception—3¢ per kwhr plus (on most rural systems) a 1¢ 
per kwhr surcharge. 


The co-ops generally lump more kwhr into the initial block than do the investor- 
owned companies. Their initial blocks range from 25 to 50 kwhr. It poses a big 
problem for the highest cost systems. They’ve found it’s almost impossible to set 
promotional rates, even when much of the service is recovered in a long, 
10¢ initial block. These systems first attacked this problem, under REA’s 
urging, by adding a $2 to $5 monthly service charge. But their members com- 
plained it was a something-for-nothing charge, and after years of protests the 
co-ops have abolished service charges. They replaced them with higher mini- 
mum bills and higher-priced kwhr blocks. Service charges on urban systems 
have generally had equally unsatisfactory results, Arnett points out. 


Yet, the service charge is making a very limited come-back, Arnett observes. 
Some of the high-cost co-ops have found their rates simply weren’t promotional. 
Since they couldn’t compete with fuel costs they decided to experiment with a 
service charge. The Cheyenne Valley Electric Cooperative, Inc., of Finley, 
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North Dakota, is one example. In 1954, it went to the extreme of adopting a 
monthly service charge of $7.50, plus a straight 2¢ per kwhr for all energy 
used. It was well received. Strengthened by the 2¢ energy rate, monthly use 
almost doubled in five years, from 227 kwhr in 1953 to 405 kwhr in 1958. 
The problem was acute on this high-cost system. In 1958, its plant investment 
was $1,310 per member; it had 1.13 members per mile and paid 1.4¢ per kwhr 
for wholesale power. 


Arnett considers this success a rare exception. He points out that the Cheyenne 
Valley co-op might have adopted an alternate rate schedule that would 
have been slightly more profitable. Namely, a higher minimum bill that 
included some power. For example, $9.50 a month for the first 100 kwhr 
(the minimum bill) plus 2¢ per kwhr in excess of 100 kwhr. This scheme would 
have produced slightly more revenue than the $7.50 service charge since 
members would feel obliged to use at least 100 kwhr, and they would have 
received it better, based on the experience of most rural systems. 


Higher minimum bills are sometimes used to extend service to distant members. 
This departs from REA’s area coverage policy of uniform rates for all (con- 
sidered one of its most important contributions to rural electrification) but it 
could open up electric service to consumers that could not otherwise be supplied 
feasibly. For consumers as a whole, Arnett believes, the higher minimum bill 
makes the most palatable service extension charge, even though it usually puts 
a severe strain on consumer relations. Ranking below it, in order, are (2) 
Refundable deposits in aid of construction, (3) Fixed monthly service charges, 
and (4) Outright payments in aid of construction. 


How to Make Demand Charges Less Objectionable 


Consumers simply don’t seem to understand the justice of demand charges. 
They’re used to paying for service they use—not for the availability of service. 
It’s an opinion that’s hard to erase. Even a rip-roaring educational program has 
little effect, Arnett has found, except to bring about a sort of temporary accept- 
ance. Because of it, the co-op managers usually avoid these charges, or else 
disguise them, except in the case of the large power consumers. 


If demand charges are a “must,” the hours-use-of-demand, or kwhr-per-kw 
type, will be better received, Arnett says, because they speak to a consumer in 
a language he can understand—cents per kwhr used. It also sets a maximum 
price per kwhr (aside from the minimum bill effect) and generally eases the 
charges to the low load factor consumers. For that reason it’s probably a better 
method of approaching demand charges than a separate charge for kw demand. 


For example, many co-ops have changed their irrigation rates from a separate 
charge per motor horsepower to an hours-use charge, simply because of con- 
sumer protests. The early rates consisted of a horsepower charge (such as $7 
per hp per year) plus an energy rate (say, 1.5¢ per kwhr). The $7 hp charge 
was the minimum bill. These rates were originally adopted because the mini- 
mum charges would be the lowest possible. 


But farmers didn’t like it, and new rates were eventually adopted that produced 
about the same revenue, but which were more acceptable to the user. For 
example: First 200 kwhr per hp per year—4¢ per kwhr. The next 400 
kwhr/hp/yr sold for 2¢, and all energy over 600 kwhr/hp/yr for 1.5¢. The 
minimum annual charge had to be increased to $9 per hp per year though, 
because the rates included energy. 


In like manner, some co-ops have struck separate demand charges from their 
commercial and small power rates, replacing them with rate blocks that are 
proportional to a member’s demand. This is commonly called a “block extender” 


ELECTRICAL WORLD e@ March 7, 1960 MANAGEMENT NEWSLETTER 77 





78 


MANAGEMENT NEWSLETTER 


provision. Some co-ops, for example, have demand schedules of this sort: The 
number of kwhr in the second block (at 3¢ per kwhr) is extended 50 kwhr per 
month for each kw of a member’s demand that exceeds 10 kw. 


REA doesn’t advocate demand charges for most farm and residential loads, 
although it does recommend them for irrigation pumps and certain large motors. 
Certainly, there are advantages for demand charges. They help recover the 
higher costs of serving the low load-factor members, and thus make rates more 
equitable for all. With demand charges, the high load factor consumers are 
rewarded with a lower energy rate for high use per kw demand. This is pro- 
motional, Arnett believes; it tends to increase desirable load sales and may 
improve system load factors as well. 


But some serious drawbacks to farm and residential demand charges make them 
objectionable, indeed. They include (1) Consumer opposition, (2) The extra 
expense of metering and billing for small demand charges, (3) Failure of 
demand charges otaccount for kw demands that may be off pear, and (4) Fail- 
ure of demand charges to distinguish between equipment with good time-of-use 
diversity (such as clothes dryers) and equipment with poor diversity (such as 
bulk milk coolers, which all operate simultaneously at milking time). These 
disadvantages normally outweigh the advantages of farm and residential demand 
charges, Arnett feels. 


A Prompt Payment Clause? 


Most of the REA co-ops bill their members at a “net” rate, which jumps to a 
“gross” rate (5% to 10% more) if the bill isn’t paid within 15 days. Whether 
they consider this a penalty for late payment, or a discount for prompt payment, 
consumers are bound to complain, and do, when they pay their bills a few days 
over the line. It’s caused a lot of ill will, and some co-ops have followed the 
rest of the industry in eliminating prompt payment clauses almost altogether. 
Those that have, Arnett reports, find consumer relations, and even bill collections, 
have improved. 


The Seasonal Consumers Pose a Problem 


Seasonal consumers create one of the most delicate consumer-relations rate 
problems of them all. Too often, vacationers think their higher seasonal rates 
are discriminatory, even though a system must recover its cost of serving them 
in only a few months each year. These seasonal charges intensify the friction 
that may exist between the vacationers and the year-rounders, in many cases. 
And when they begin to feel their higher rates are subsidizing the whole system, 
vacationer’s resentful attitudes reach their peak. 


The minimum seasonal charges on most REA systems range from about $12 
to $40. Usually it’s a flat rate, regardless of the length of line extensions. Some 
of these minimum charges are far too low, Arnett says. Rural electric experience 
has shown seasonal charges below $24 per year mean a loss for the average 
rural system. 


Some co-ops have dealt successfully with this problem, though, by arranging to 
represent the seasonal members on their board of directors. They’ve found it 
sometimes has the unusual effect of turning violent co-op critics into enthusiastic 
co-op supporters. And some co-ops have even gone further than that. The Wau- 
shara County Electric Cooperative, which serves the lake resort area near 
Wautoma, Wisc., has been successful in setting up winter meetings in Oshkosh 
and Milwaukee for its summer members, and plans further winter meetings in 
Chicago as well. 


March 7, 1960 @ ELECTRICAL WORLD 





PAINT CREEK POWER PLANT WEST TEXAS UTILITIES COMPANY 116,000 ku 


Power in 
West Texas... 


384,000 residents of 166 towns and communities, from 
Oklahoma to Mexico get their electric power from West Texas 
Utilities Company. This total service area is larger than 

the combined areas of seven eastern states and has 

more than tripled in electrical sales since 1946. 

This territory is no longer mainly dependent on 

agriculture and ranching, but is now supported by many 
commercial and industrial activities. The new 50,000 kw 

unit placed in service early in 1959 at the Paint Creek 

Power Plant near Haskell, Texas, will help to supply 


the growing need for electric power. 


3 Units 


FULL COLOR BROCHURE out- 
lining the scope of Sargent & Lundy 
services will be sent on request. 


SARGENT & LUNDY 


140 SOUTH DEARBORN STREET, CHICAGO 3, ILLINOIS 
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TO) NEW IDEAS IN CHEMICAL CLEANING [am 


o — 4. eee . 


New Jetting Tool To Clean Tube Bundles 


Saves Thousands Of Dollars 


The new high-pressure hydraulic tool, shown above, 
is currently saving thousands of dollars for companies 
in the refining, chemical, and petrochemical industries. 
It is the jetting tool developed by Dowell to remove 
deposits from heat exchanger tube bundles. 

Previous methods of cleaning these bundles have 
been costly, time-consuming and often inadequate. 
Many times bundles had to be replaced completely 
because of the lack of a suitable cleaning method. 

This new tool has a remarkable record of thorough, 
fast cleaning. For example, a slurry reboiler exchanger 
bundle, three feet in diameter and 16 feet long, was 
fouled with deposits of coke and asphalt. After being 


jetted from only one side, the bundle was thoroughly 
clean. Time required: less than one hour. 

The tool holds the bundle in place for cleaning 
and has flanged rollers for rotation. The jet-head is 
manipulated automatically so that all tube spaces are 
covered. The jetted liquid can be either water or 
chemical solvents. 

The new Dow Industrial Service Division will 
continue to offer the service which was formerly 
provided through the Dowell Division. For engi- 
neered recommendations to solve your cleaning 
problems contact the field office nearest you, or write 
Dow Industrial Service, 20575 Center Ridge Road, 
Cleveland 16, Ohio. 


DOW INDUSTRIAL SERVICE 


DIVISION OF THE DOW CHEMICAL COMPANY 





NEW EQUIPMENT Procurement & Products 


(For further information refer to Readers Service on page 82) 


Mobile Substations... 


... in ratings up to 20 Mva, 115 kv and 
mobile transformers to 40 Mva, 138 kv 
have significant weight reductions and in- 
corporate preferred design concept. All 
units meet highway dimensional limita- 
tions of most states. Majority also meet 
most state weight restrictions. 

Among the innovations: stronger but 
lighter trailer; smaller and lighter forced- 
oil-cooled transformers; greater use of 
aluminum and light alloys; a simplified 
low voltage arrangement using an out- 
door 5-cycle distribution circuit breaker. 
On ratings above 69 kv, transformer in- 
sulation is reduced below full BIL. For- 
mex winding insulation and new approach 
to loading mobiles permits 65C rise. 
General Electric Co, Schenectady 5, N. Y. 


Feeder-Voltage Regulators... 


.. . of 60-cps, 3-phase, step-type are rated 500 and 750 kva for 8.66 or 
13.2-kv circuits. Completely automatic and self-contained, the unit 
(type SVR-FT) has 16-step regulation over a 20% range. A type CVR 
relay, incorporating regulating device and time delay, rapidly corrects 
abrupt voltage changes and narrows effective bandwidth. The direct- 
drive tap changer requires one sec for a 144% correction, traverses full 
buck to full boost in 13 sec, and gives controlled contact speed. Each 
phase has its individual tap changer in a separate compartment, pre- 
venting interchange of oil. 

Westinghouse Electric Corp, Box 2099, Pittsburgh 30, Pa. 


Service Vehicle . . . > Fiberglass Ladder . . . 


. « « is for manhole work where 
electric power, dewatering pump 
and compressed air are used. The 
engine generator, rated 3,500 w, 
115 v, 60 cps, single-phase, is driven 
by an air-cooled engine. The water 
pump is non-clogging, self-priming, 
and centrifugal, with 3-in. suction 
and discharge, and has a capacity 
of 240 gpm at 20-ft head. Com- 
pressor can be furnished as acces- 
sory. 

U. S. Motors Corp, Oshkosh, Wis. 
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. -- has non-conducting qualities of 
fiberglass reinforced materials with 
the lightweight strength of metal. 
The ladder withstood a maximum 
of 120,000 v applied between the 
rungs when tested under 50% 
humidity conditions. Flat steps and 
back rungs are of aluminum. Sizes 
from three to 18 ft are available. 
Putnam Rolling Ladder Co, 32 
Howard St, New York 13, N. Y. 


(More New Equipment, p 82) 
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Readers 
Service 


For additional information on new 
products, supplies, and services in this 
issue, the Manufacturers Editor of Elec- 
trical World offers his facilities. Check 
items in which you are interested in 
list below: 


NEW EQUIPMENT 
Mobile Substations [| 


Westinghouse 
U. S. Motors 


Regulators 
Service Vehicle 
Putnam Fiberglass Ladder 
Assoc Research. . Measuring Device 
Meter Stand 


Hot Line Clamps 





Induction Motors | 


Manufacturers Editor 
Electrical World 
330 W. 42nd St. 
New York 36, NY. 


Note: Requests must be received within 
four ‘weeks of publication date, accom- 
panied by complete information speci- 
fied. This service cannot be offered to 
readers in foreign countires or to com- 
petitive manufacturers. 


NAME 
TITLE 

DEPT. 
COMPANY 
ADDRESS 


FOR: 


MARCH 7, 1960 


Measuring Devices . . . 


. . - for finding electrical grounds’ 
resistance in electronic, telephone, 
and electric power circuits have im- 
proved portability and dependability. 
The light, self-contained, battery- 
operated units, known as_ the 
“Vibroground” series, are available 
in three models, all of which pro- 
vide direct reading (from 0-3 to 
0-3,000 ohms) of resistance to an 
earth ground. 

Associated Research, Inc, 3777 W 
Belmont Ave, Chicago 18, Ill. 


Meter Stand... . 


. » . adjustable for various cable reel 
sizes may be set from 30 to 48 in. 
in height. It permits the meter to 
turn freely in the stand, requiring 
only tightening of a thumb screw for 
adjustment. The stand (Model 
HCM), with an all-welded steel base 
for handling heavy cable, is port- 
able but can be bolted to floor. 
Hykon Mfg Co, 163 E State St, Al- 
liance, Ohio. 
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Hot Line Clamps .. . 


. .» for aluminum conductors have 
improved contact area, heat dissipa- 
tion, interstrand connection, and 
conductor encirclement. The clamps 
(BC Series), using a “vise-type” de- 
sign coupled with extra-long, con- 
toured jaws, are easily installed by 
one man using standard tools. Stir- 


rups of “BC-AHS” are preformed 
plated copper and crimped in the 
spacer bar at the factory. 

Fargo Mfg Co, Inc, 845 Main St, 
Poughkeepsie, N. Y. 


Induction Motors .. . 


- + » Squirrel cage, are offered in 
100-5,000 hp, 514-3,600 rpm, 
frames 584-11,320. Drip-proof pro- 
tection and increased rigidity of the 
frame structure is provided by the 
one-piece, wrap-around steel plate 
cover which extends well below the 
motor on each side. Maximum cool- 
ing is provided by the double-end 


0 


ventilation system. Motors with sili- 
cone rubber or with Class A, B, or 
H insulation are available. 

Ideal Electric & Mfg Co, Mansfield 
48, Ohio. 
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a , 
AERIAL VIEW of shopping center shows stores on either side of a pedestrian- 


— a a 


way. Sketch, right, illustrates how 19-kv primary cable runs underground 


dotted line) from a switching station, and shows vaults and duct locations 


19 Kv Switching Station 


Lenox Road 


Shopping Center Has Underground System 


CHARLES R. MINORS, Division Commer- 
cial Sales Engineer, Georgia Power 
Co, Atlanta, Ga. 


Electricity is playing an extremely 
important role in an Atlanta, Ga., 
shopping center which looks like an 
Arabian alcazar. Half of the cen- 
ter’s stores are electrically heated; 
all have air conditioning. In addi- 
tion, the high load forced planning 
engineers to devise an underground 
service plan. 

It was realized early in the design 
of this mammoth center that the 
high electric utilization, the concen- 
tration of the load, and the unusual 
building design would force a de- 
parture from the typical practice of 
serving shopping centers from the 
rear. Georgia Power Co commercial 
sales engineers working with the 
owner, the electrical engineers and 
contractor helped devise the under- 
ground service plan. 

This plan called for the installa- 
tion of 13,500 kva in transformer 
capacity to handle an anticipated an- 
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nual usage of 21,000,000 kwhr. 
Nineteen-kv primary cable runs 
underground from a switching sta- 
tion across a side road on the east- 
ern side of the property. Secondary 
service is 266/460 v wye. 

There is only one conventional 
transformer vault in the center’s 
underground service scheme. It con- 
tains three 500-kva units to serve 
one building. The balance of the 
transformer capacity is installed 
in the truck service tunnel. The 
five installations in the tunnel area 
are typical subway installations in 
all respects save one—the enclo- 
sures. The transformers are set on 
grade with the building wall which 
serves as the rear wall of the 
vault. End walls are of concrete 
block, with chain link fencing for 
the front. Gate sections are pro- 
vided for access. The owner pro- 
vided all enclosures, manholes and 
duct lines. Georgia Power provided 
and installed the primary cable and 
transformers. 

More than half the establishments 
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in Lenox Square are electrically 
heated. All are completely air con- 
ditioned. In addition, the various 
food service concerns are using a 
total of 1,000 kw in commercial 
cooking equipment. With more than 
60% of its total of 800,000 sq ft 
electrically heated, Lenox Square is 
probably the largest single installa- 
tion of commercial electric comfort 
heating in the world. 

The largest single tenant, Rich’s 
department store, heats 180,000 
sq ft with a heat pump using four 
100-hp compressors. Two additional 
compressors of the same size are 
used during the cooling season. 
In addition, 570 kw of supple- 
mentary electric heating is used, 
principally at the entrances and in 
service areas. 

Davison-Paxon, the second larg- 
est tenant (120,000 sq ft) is heated 
entirely with resistance coils in the 
air distribution system. Outside of 
utility-owned buildings, the 1,500 
kw installed here is believed to be 
the largest single resistance heating 
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Selling (Continued) 


installation in a retail commercial 
building in the Southeast. 

The total heating load of the 
center is 4,100 kw, while the air con- 
ditioning equipment totals 4,000 hp. 

Each tenant is a metered cus- 
tomer of Georgia Power. 

Lenox Square approaches the 
shopping center ideal in providing 
the commercial services of a com- 
plete, self-contained city. Atlanta’s 
leading merchandising firms are 
represented, including over 50 
stores, a bank, a bowling alley, a 
bakery, restaurants, service station, 
and a post office. Easy access from 
major traffic arteries and parking 
for over 6,000 cars has been pro- 
vided. The various parking lots are 
color and number coded to help 
shoppers remember the location of 
their cars. 

The Arabian architectural motif 
has been widely acclaimed. The de- 
sign is pleasing and conducive to 
smooth traffic flow, both vehicular 
and pedestrian. The stores front on 
two levels, the Plaza (lower) level 
and the Mall level, with many of the 
stores having access from both 
levels. Service traffic is confined to 
a truck tunnel running under the 
1,014-ft length of the Mall. Exterior 
stairs, escalators, and a moving 
ramp, as well as interior escalators, 
provide quick and easy movement 
from one level to another. 


Four Housewives Win 
Total-Electric Homes 


Four housewives, customers of 
Blackstone Valley Electric & Gas 
Co, Alabama Power Co, Puget 
Sound Power & Light Co, or Dallas 
Power & Light Co, will soon be living 
in $20,000 Total-Electric Homes 
without having to worry about 

_monthly mortgage payments. They 
have been designated as winners of 
the $100,000  Light-For-Living 
Medallion Homes Contest of Edison 
Electric Institute. 

Decision was based on entries 
which best expressed why the house- 
wife would like to occupy a total- 
electric home. Reasons given were: 
They could save time, enter more 
into the activities of their families, 
have a career outside their home, 
or gain time to continue their edu- 
cation. 

The four homemakers were in- 
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formed of their bonanza by presi- 
dents of their local utilities which 
will help to coordinate the building 
of the homes within the next four 
months. 

Four second-prize winners have 
been awarded complete electric 
kitchens. In addition, 500 portable 
lamps and 500 packages of light 
bulbs were won by 1,000 more con- 
testants. 

EEI sponsored the contest to 
illustrate the importance of proper 
lighting in the home and the most 
effective time-saving features of 
electric living in wiring, use of elec- 
tric appliances, and electric heating 
and cooling that may be utilized in 
middle-income housing. 

Prize-winning homes were spe- 
cially designed for the area in which 
they are to be built by student archi- 
tects in an EEI contest last year. 


EEI Plans All-Electric 
Kitchen Carnival 


A two-month industry-wide ac- 
tivity to sell major electric appli- 
ances will be spearheaded by Edison 
Electric Institute’s All- Electric 
Kitchen Carnival. The promotion 
will run in March and April backed 
by newspaper, magazine and trade 
ads. 

An 8-page, 4-color ad will be 
used as a merchandiser by EEI 
member companies in stimulating 
carnivals in their communities. 

A promotional kit available to 
utilities has newspaper ad ideas, 
radio scripts, reprints of a trade ad, 
and point-of-purchase material. 

Supporting ads will be run by the 
Live Better Electrically program in 
Saturday Evening Post March 5 and 
April 30, and Life magazine March 
28 and April 11. 


Two Utilities Tie for 
Look ‘Oscars’ 


Niagara Mohawk Power Co and 
Virginia Electric & Power Co have 
tied for first place in the electrical 
industry’s “Oscar” derby. The 
awards are trophies in Look maga- 
zines’ annual Residential Wiring 
Awards. Presentations were made 
at the 16th Annual National Wiring 
Sales Conference of the National 
Wiring Bureau in Philadelphia. 
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The awards honor industry mem- 
bers who have launched successful 
adequate residential wiring pro- 
grams. 

Dayton Power & Light Co re- 
ceived an award for utility com- 
panies under 250,000 meters. Ni- 
agara Mohawk and VEPCO were in 
the over 250,000 class. 

North Central Electrical League, 
Minneapolis, Minn., received a first- 
place award for electrical leagues 
and wiring bureaus. 

Three special citation plaques for 
outstanding achievement in the field 
of residential wiring by electrical 
cooperatives went to Pickwick Elec- 
tric Co-op, Selmer, Tenn.; Southside 
Electric Co-op, Crewe, Va.; and 
Northwestern Rural Electric Co-op, 
Cambridge Springs, Pa. 

Honorable mention awards went 
to the following companies and or- 
ganizations: Florida Power & Light 
Co (over 250,000 meters); Ken- 
tucky Utilities Co and Montana 
Power Co (under 250,000); Elec- 
trical Assn of Philadelphia, and Bu- 
reau of Home Appliances of San 
Diego County (electrical leagues and 
wiring bureaus). 

Other awards were given to elec- 
trical contractors and distributors. 


TVA Customers Are Big 
Power Consumers 


Average annual use of electricity 
by residential consumers of Tennes- 
see Valley Authority power reached 
a record high of 8,100 kwhr in 
1959. This was more than twice the 
national average, TVA reports. 

The figures are estimates for the 
calendar year ending December 31, 
1959. TVA issues its financial state- 
ments on a fiscal year basis. 

The average cost of a kwhr to the 
residential user dropped during the 
year from 1.04¢ to 1.02¢, about 
40% of the national average. 

Total power sales during the cal- 
endar year were 58 billion kwhr, for 
which TVA received $237.5 million. 
These figures compare with 1958 
sales of 57 billion kwhr and revenue 
of $234.9 million. Excluding sales 
to the city of Memphis, which be- 
gan supplying from its own generat- 
ing plant in mid-1959, TVA’s total 
power sales were 3 billion kwhr in 
1959. This was $11.5 million more 
than 1958. 
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News About People 


Fletcher and Gordon Named to New VP Posts 


Fred L. Fletcher has been named vice president and 
general manager of the Lincoln Division, and John L. 
Gordon has been elected vice president in charge of 
operations at Central Illinois Electric & Gas Co. The 
appointments will take effect on or about June 1, 1960. 
Sheldon A. Coxhead will become sales manager at the 
same time. 

Fletcher joined the company in 1941 as distribution 
engineer, became sales manager in 1949, and was elected 
vice president in 1954. Gordon joined Central Illinois 
Electric & Gas at Lincoln in 1926. Before that he 
was employed by Vaughan and Mayer, Milwaukee, 
Wis., consulting engineers and by C. H. Shaler & Co 
of Waupun, Wis. 


FLETCHER GORDON 


Foster Wheeler Appoints New VPs 


E. F. Wentworth Jr (photo left) and F. M. Pyzel have been appointed 
vice presidents of Foster Wheeler Corp. 

Wentworth, who joined the firm in 1941, has been general attorney in 
charge of the legal department since 1950. Prior to joining Foster Wheeler, 
he was associated with various law firms, including Richards & Geier, 
international patent attorneys, and Quintin & Wentworth, of which he was 
a partner. 

Pyzel joined Foster Wheeler in 1944 as director of process development 
in the firm’s engineering and research department. In 1959 he was 
made director of the process development department, where he was respon- 
sible for the development of new activity in all the process industries. 


’ 


Worthington Names 


A. William Fraser has_ been 
made vice president and general 
sales manager of Worthington Corp. 
New commercial vice presidents are: 
W. C. Cheek, H. W. King, and 
W. J. Van Vleck. 

Fraser, who was formerly gen- 
eral marketing manager, joined 
Worthington in 1929 as a sales en- 
gineer. He was district office man- 
ager in Chicago from 1937 to 1945 
when he went to Paris as general 
European manager. He returned in 
Chicago in 1951 as midwest re- 
gional sales manager, until he was 
appointed general marketing man- 
ager in 1957. 

Cheek joined Worthington in 
1920. He was appointed manager 


ELECTRICAL WORLD e@ March 7, 


Four New Vice Presidents 


of the Chicago district sales office 
in 1945, and midwest regional sales 
manager in 1957. 

King, who is western regional 
sales manager, came to Worthing- 
ton in 1923. He was successively a 
salesman in Kansas City and Seattle, 
then manager of the San Francisco 


FRASER 
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sales office from 1949 to 1952. 

Van Vleck joined the corporation 
in 1924. He was appointed man- 
ager of the Atlanta district sales 
office in 1944 and New York dis- 
trict office manager in 1952. 


(More News About People, p 86) 


VAN VLECK 
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Fence value depends on 


—quality materials 
—quality installation 


You get both from PAGE 


New Aluminized Fabric! 
(other quality fabrics available: 
galvanized steel, 
aluminum, 
stainless steel) 
8 basic fence designs 


6 gate styles 


Expert installation 
by specialists 


Registered Certificate 
of Quality furnished 
to property owner 


Good fences—since 1883 


Write for 
helpful booklet 


PAGE FENCE ASSOCIATION 


National Headquarters * Monessen, Pa. 


A product of Page Steel & Wire Division 
American Chain & Cable Company, Inc. 
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VanHorn Made EW News Editor 


Dale VanHorn has been named 
news editor of Electrical World. He 
replaces Ted Fuller who joins Illi- 
nois Power Co as advertising assist- 
ant in the advertising department. 

VanHorn was most recently man- 
aging editor of Western Architect & 
Engineer magazine. Before that he 
was news editor of Electrical West 
for 4% years. He began his utility 
career with Public Service Co of 
Colorado where he was publicity 
assistant for three years. 

Fuller had been with Electrical 
World since February, 1956. He 
served as editorial assistant until 
February, 1958, when he was named 
news editor. Before joining World, 
Fuller worked for Public Service Co 
of Colorado. He joined the utility 
in 1951 as a meter reader. From 


VANHORN 


1953 to 1956, he worked as a staff 
writer in the publicity department 
and on the Public Service house 
organ. 


LeClair Joins General Dynamics Corp 


Titus G. LeClair has been ap- 
pointed manager of nuclear power 
applications for General Dynamics 
Corp’s General Atomic Division. He 
was manager of research and de- 
velopment for Commonwealth Edi- 
son Co. 

He has also been an official of 
the Nuclear Power Group, Inc, 
which co-sponsored Commonwealth 
Ed’s Dresden nuclear power plant. 
In addition, he has served in ad- 
visory capacities to the AEC and 
Joint Congressional Committee on 
Atomic Energy. 


PERSONAL BRIEFS 


Tampa Electric Company, has 
made the following promotions and 
changes in its organizational set-up. 
R. C. Dickinson Jr, senior dis- 
tribution engineer, engineering de- 
partment; W. J. Campbell, adminis- 
trative assistant to vice president- 
finance; W. W. Hunsinger, assistant 
superintendent of production; B. D. 
Cone, chief engineer, Hookers Point 
Station; M. M. Stille, Ill, assistant 
chief engineer, Hookers Point Sta- 
tion; H. V. Smith, assistant chief 
engineer, Peter O. Knight Station; 
G. P. Wood Jr, assistant to vice 


president-sales; V. S. Price, adver- 
tising and publicity manager; J. A. 
Saverese Jr, industrial development 
coordinator; T. E. VanSteenburg, 
assistant division manager, Plant 
City, and A. B. Hull, II, superin- 
tendent, Plant City. 

In order to more clearly define 
the functions of Tampa Electric’s 
personnel department, this depart- 
ment will be known as the em- 
ployee relations department, with 
the following promotions and 
changes: J. E. Sheridan, director of 
employee relations; Jack Davis, di- 
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SHAW -PERKINS 
COOLING 
RADIATORS 


. properly designed 
mere mri 
CMEC 


transformers 


Designed and built by 
the pioneers and spe- 
cialists in economical, 
dependable self-cool- 
ing methods. Sizes and 
models for any make 
transformer. Valves, 
flanges, elbows avail- 
able. Transformer 
tanks built to custom- 
er’s design. 


Write for full informa- 
SP-11 


MANUFACTURED BY 


SHAW-PERKINS 


201 EAST CARSON ST PITTSBURGH 19, PA. 


= a Se 
EXPANDING 
EARTH ANCHORS 


Exclusive Grip-Tite 
wing dimples, plus 
deeply embossed base 
plate, distributes stress 
evenly resulting in 
greater holding power. 
Four-Way Design places 
@ greater portion of ex- 
panding area into undis- 
turbed soil and yields 
more holding power in 
average soils, 


Come To Us With Your Anchoring Problems 


Grip-Tite anchors come 
with nut retainer. Pre- 
vents anchor from slid- 
ing up the rod during 
installation, Permits sal- 
Vage, too, 


Exclusive double- 
strength anchor top pre- 
vents damage from ex- 
panding tool during in- 
Sstallation. 


DEPENDABILITY AT LOW COS 


l 
EXPANDING 


Grip-lite 


ANCHORS 


Grip-T 


te MANUFACTURING CO. 
BOX 111 WI£INTERSET, IOWA 
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| rector of safety and claims; L. A. 

| Anderson, assistant director of em- 
ployee relations, and P. Ross 

| Wagner, assistant director of em- 
ployee relations. 

The following promotions were 
also made: P. E. Funderburk, super- 
visor of customer accounting; W. W. 
Rogers, supervisor, customer serv- 
ice, Tampa, and E. L. Griffin, chief 

| clerk, Plant City Division. 


| Paul F. Gavaghan, formerly public 

| relations supervisor of the Live Bet- 
ter Electrically Program has formed 
a public relations firm, Gavaghan & 
Hawley, specializing in corporate 
public relations and market devel- 
opment for the electrical and home 
building industries. The firm is lo- 
cated at 225 E 46th St, New York, 
hr es 


General Electric Co has made the 
following appointments in the com- 
puter department, Phoenix, Ariz.: 
Robert A. Daskam, manager of ap- 
plication engineering for internal 
data-processing computers; Law- 
rence D. Goldsmith, manager of 
application engineering for business 
data-processing equipment; and 
Tsai Hwa Lee, manager of applica- 
tion engineering for industrial proc- 
ess computers. Dr Robert R. John- 
son has been named manager of 
engineering, computer department; 
Dr Helmut M. Sassenfeld, manager 
of the newly formed applications 
section; and Kenneth R. Geiser, 


manager of the newly organized | 


business planning operation. DuPuy 
F. Cayce has been named sales man- 
ager for advanced data processing 
systems, and Warren F. Prince suc- 
ceeds him as sales manager for 
business data-processing equipment 
at the Phoenix computer depart- 
ment. Arling Woolaver has been 
promoted to transistor 
sales manager, semiconductor prod- 
ucts department, Syracuse, N. Y.; 
Howard A. Frey to general manager 
of engineering, insulator 
ment, Baltimore, Md.; A. J. Hill, 
sales manager, medium transformer 
department, Rome, Ga.; and Her- 
man L. Weiss has been named gen- 
eral manager of the Lamp Division. 
Paul R. Hartig goes to a new post 
in the radio receiver department. 


Sylvania Electric Products, Inc has 
made John E. Rhodes director of 
| Operations analysis. 
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depart- | 


Assemblies stay tight! 


—when locked with 
PALNUT Lock NUTS 


FOR years, PALNUTS have been 
the standard lock nuts of the 
utility industry—on steel towers, 
wood pole hardware, connectors, 
disconnects, switches, fittings, 
transformers, etc. Here’s why: 
PALNUT Lock Nuts stay tight 
under severest vibration, are very 
low in cost, apply fast and easily, 
require little space. Available in 
full range of sizes, in plain, Par- 
kerized and Hot Dip Galvanized 
steel; also silicon bronze. 


Samples and literature on request. 


THE PALNUT 
COMPANY 


Division of 
UNITED-CARR 
FASTENER CORP. 


51 Glen Road 
Mountainside, N. J. 


PALNUT 
LOCK NUTS 


for quick, secure fastening at low 
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quire 3-wire service from 240/ 
480-v secondaries but can be served 
at 240 v from a 120/240-v system. 
He claimed savings of $52 per cus- 
tomer for service at the higher volt- 
age from 250-kva transformers. 

Additional support for the higher 
service voltage came from N. J. 
Bowmaker, Baltimore G&E Co, 
who reported designing an under- 
ground 240/480-v system for a 
group of high-use homes for 11% 
less than the estimated cost of con- 
ventional overhead supply. He 
urged development of suitable 
motors for high-voltage appliances. 

Distribution loads as small as 
300 kva are served more economic- 
ally at 34.5 kv than at 4 kv, re- 
ported D. T. Michael, Cincinnati 
G&E Co. The actual break-even 
point depends upon the costs of ex- 
tending 34.5 kv and 4 kv as well as 
the value of 4-kv system capability 
which would be used. The latter is 
critical, he said, and must be com- 
puted for each situation but in- 
creases rapidly with load to offset 
the cost differential of 34.5-kv lines 
and transformer installations. He 
urged that border-line cases be re- 
solved in favor of the higher voltage 
because they assure lower incre- 
mental cost to serve future load 
growth. 

Computer analysis gives capacitor 
solutions close to the optimum for 
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circuit power factor correction, 
claimed Miles Maxwell, Westing- 
house Electric Corp. His method 
estimates the optimum final power 
factor from a simple curve for the 
applicable ratio of worth per kva of 
feeder load reduction to installed 
cost per kva of capacitors. The com- 
puter then prints out the loss re- 
ductions from adding capacitors to 
help the engineer determine the best 
practical distribution of switched 
and unswitched capacitors. 


Substation Noise Predicted 


The noise level to be anticipated 
from a new transformer installation 
in a residential area can be cal- 
culated and analyzed for its effect on 
customers, said R. J. Ringlee, Gen- 
eral Electric Co, in a paper coau- 
thored by M. W. Schultz Jr. The 
frequency composition of both am- 
bient and transformer noise must be 
analyzed to predict the results, he 
said. Attenuation of the noise can 
be calculated for different conditions 
and the likelihood of complaints 
predicted on the basis of the average 
customer’s reaction. 

Model tests enabled the authors 
to check results of the new method 
and to establish patterns for the 
probable noise emission. Such data 
will help application engineers to 
specify sound levels for transformers 
for which the present standards 


would not be acceptable, he said. 

Barrier walls on one or more sides 
of a transformer installation have 
proved the most practical method 
for reducing transformer noise, 
either as part of the original installa- 
tion or as a corrective for a com- 
plaint, reported Schultz for the 
Audible Sound Subcommittee. The 
effect of two- and three-sided walls 
can be predicted by a method based 
on analysis of three theoretical 
models plus test data on scale 
models. But four-sided barriers 
must be treated by different meth- 
ods, he said. 

The effectiveness of a wall can be 
increased by sloping its eaves in- 
ward, with considerable savings in 
height, he said. But there must be 
no holes or gaps in it. Porosity in 
the wall blocks also helps to increase 
their absorption of noise. 

Investigation of materials used in 
rocket and missile applications led 
to the adaptation of a non-metallic 
liner to reduce the erosion of expul- 
sion fuse tubes as much as 60%, 
R. J. Bronikowski Line Material In- 
dustries, told the switchgear meet- 
ing. The material decomposes slowly 
when exposed to hot gases. 

Bronikowski also described a 
double-venting or expendable cap 
design which allows the interrupting 
ability of many cutouts to be dou- 
bled and minimizes stresses. 


Relate Current to Heart Fibrillation 


Safety experts bracket threshold current and endorse 


closed-chest heart massage. 


The minimum or threshold cur- 
rent likely to produce ventricular 
fibrillation is the most dangerous 
electric shock hazard, C. F. Dalziel, 
University of California, noted. His 
paper was essentially a new statisti- 
cal and experimental corroboration 
of earlier findings by himself, L. F. 
Ferris, W. B. Kouwenhoven, et al. 

Such current, he said, is danger- 
ous because fibrillation once estab- 
lished is not likely to cease naturally 
before death. Hence, establishment 
of this threshold current is im- 
portant in the designing of ground- 
ing systems and devices having ex- 
posed electrodes, and in formulating 
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Conductor bonding urged 


safety requirements and in analyzing 
accidents. 

The minimum 60-cps current in- 
ducing fibrillation by means of a 
l-sec shock, he said, is 71 ma; for 
a 2-sec shock, 77 ma; and, for a 
5-sec shock, 42 ma. In all these 
shocks, the vulnerable period ex- 
tends over the entire heart cycle. 
Thus, he concluded, as the duration 
of the shock increases, the fibril- 
lating current decreases, so that con- 
tacts of several seconds on 50-v ac 
circuits may be fatal. 

In a second paper, Dalziel pre- 
sented his answer to the question: 
How long will a victim be frozen 
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to an energized wire after the circuit 
is interrupted? 

In an experiment, three out of 32 
men were delayed for nearly 0.4 sec 
after 60-cps current had been in- 
terrupted on a No. 8 copper wire. 
The tests were limited to currents 
of 2 to 4 ma in excess of the indi- 
vidual’s let-go current and were not 
made with impulse currents. 

In his conclusions, Dalziel al- 
lowed that the let-go time delay 
might be longer for higher 60-cps 
currents and for short impulses of 
100 ma or more. He noted that the 
off period now required varied from 
about 0.75 to 1.0 sec, which 
amounts to a factor of safety of 
about 2, based on 60-cps freezing 
currents. This off period is consid- 
ered satisfactory because of the lack 
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of reported 
commercial 
trollers. 

Closed-chest heart massage, as 
applied in hospitals to patients suf- 
fering cardiac standstill, should re- 
duce the need for opening the chest 
in cardovascular emergencies, said 
Dr. W. B. Kouwenhoven. He was 
co-author of a paper on the field 
treatment of electric shock cases, 
along with: G. G. Knickerbocker, 
W. K. Milnor, and J. R. Jude, all of 
Johns Hopkins. 

Such massage, Kouwenhoven 
said, would also provide the extra 
minutes for obtaining a defribril- 
lator for electric shock victims 
whose hearts are fibrillating. 

The technique, he noted, is not 
as complicated as the back-pressure, 
arm-lift method of artificial respira- 
tion, which it can replace. The au- 
thors concur, however, that better 
results are obtainable from a simul- 
taneous combination of artificial 
respiration and closed-chest heart 
massage. 

Bonding a conductor to the tower 
steel or to the pole’s wood below 


accidents involving 
electric fence con- 


VOLTS DROP PER 100 FT 


2500 3000 


AMPERES 


work in progress is preferable to 
grounding for the protection of line- 
men, said T.M.C. Martin, Univer- 
sity of California. 

On steel towers, grounding auto- 
matically follows bonding of con- 
ductors to tower steel, he continued, 
noting that during faults mere 
grounding creates hazards for per- 
sonnel on the ground. Dangerous 
potential differences, he said, can 
develop in the soil around the tower 
footing. 


Cites Gradient Perils 


The greatest danger, according to 
Martin, occurs when a man stand- 
ing on the ground touches a tower 
footing, and there is hazard also in 
just standing too near the footing 
when voltage gradients are quite 
steep across the soil. 

Similarly, there is hazard for a 
groundman under a wood pole 
when a line conductor is connected 
to a ground rod, Martin asserted. 
But such hazard is reduced when, 
following installation of a potential 
band bonded to all three phases, 
grounding connections are elimi- 
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nated. Grounds for relay operation, 
he added, can be placed at an adja- 
cent structure. 

W. L. Clifton, Hydro-Electric 
Power Commission of Ontario, 
urged safety bonding of all conduc- 
tors at each work pole or tower in a 
work area. Such procedure, he said, 
should replace present safety meth- 
ods. 

Such bonding effectively protects 
linemen, and its practicability de- 
pends on circuit configuration and 
types of maintenance jobs on trans- 
mission and distribution lines, he 
said. 

Studies comparing the cests of 
bonding and present grounding 
practices, Clifton went on,; must 
take into account the inadequacy of 
present methods and the more effec- 
tive protection from bonding. 

Present practices, he noted, afford 
linemen no protection against acci- 
dental energizing of the circuits on 
which they are working. These could 
be energized by contact at crossover 
points with a live conductor of an- 
other circuit, or as a consequence 
of a vehicular or other accident. 
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VOLTAGE DROP is shown for ground fault on grounded neutral circuit in steel (left) and aluminum (right) conduit 


System Planning Is Industrial Theme 


Cost evaluation, 
sessions. 


Use of digital computer programs 
in industrial system studies can re- 
duce study costs significantly and 
make more extensive and exacting 
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new design 
Voltage drop curves for 


techniques _ highlight 
conduit runs given 


studies feasible, said R. F. Cook and 
A. D. Patton of Westinghouse Elec- 
tric Corp. Although the costs of 
program development may prohibit 
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their use in many non-repetitive in- 
dustrial studies, a large number of 
existing programs written for utility 
systems are readily adaptable to in- 
dustrial systems, they contended. 
These include programs for circuit 
analysis and system optimization. 
Cited as an example of the latter 
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were oil-field studies made for pri- 
mary feeder voltage control and for 
distribution transformer — second- 
ary optimizing. In the former, the 
program automatically selects the 
proper combination of fixed capaci- 
tors, switched capacitors, and volt- 
age regulators to maintain the de- 
sired voltage. In the second study, 
the program selects the most eco- 
nomical combination of transformer 
rafting, secondary conductor size, 
and number of connected loads. 

In a prepared discussion, W. H. 
Dickinson of Esso Research and 
Engineering Co commented that al- 
though the Westinghouse programs 
and Esso’s own programs were 
steps in the right direction, both 
had limitations. Specifically, he said: 

@The voltage control program 
does not allow for improvement due 
to larger conductors; 

@Capacitor locations 
preselected; 

@ Different systems can not be 
compared; 

@ Fixed and switched capacitors 
are not credited with increased ca- 
pacity. 

Dickinson suggested that their 
programs might be modified to per- 
mit consideration of unequal spans 
between loads; to include costs of 
switchgear and motor controls; to 
factor in costs of reliabilty; and to 
include standardized costs for ma- 
terial and labor. 

In reply, the authors indicated 
that although reliability can not be 
considered, equipment costs can. 
Capacity released by capacitors 
shows up in the overall design; e. g., 
in ability to use smaller conductors 
as well as in dollars per kva. No 
symmetry is required for the volt- 
age control program although some 
is necessary for the transformer— 
secondary optimization. 


must be 


Suggest Defect Evaluation 


The true cost of any industrial 
distribution system can be deter- 
mined by using past operating data 
and probability methods, according 
to C. M. Stair of Canadian General 
Electric Co. Defining true system 
cost as initial cost plus the present 
worth of all costs caused by imper- 
fections, he said losses caused by 
defects in reliabilty, safety, provi- 
sions for growth and maintenance, 
voltage quality, electrical losses, 
simplicity of operation, equipment 
life, and power availabilty can be 
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assigned dollar values. 

Total cost of such defects may 
vary from zero to several times the 
initial cost, depending on the sys- 
tem design and the nature of the 
process, he continued. Evaluation 
of such intangibles should be based 
on the latest and most complete rec 
ords available in the users own in- 
dustry and plant, rather than on 
textbook values, he contended. 


Report Voltage Drop Tests 


In designing long, grounded neu- 
tral circuits, the choking effect in- 
duced into a ground faulted line by 
the magnetic conduit enclosure must 
be considered. This conclusion was 
the result of a series of tests re- 
ported by J. A. Gienger, O. C. 
Davidson, and R. W. Brendel of 
Eastman Kodak Co. Gienger pre- 
sented voltage drop curves (above) 
for aluminum and steel conduit, with 
and without internal bonding cable, 
in a variety of conduit sizes. These 
curves can be used to determine cir- 
cuit impedance and maximum per- 
missible setting for an instantaneous 
trip under ground fault conditions. 
If the trip settings can not be satis- 
factorily adjusted, the curves can 
be used to find maximum per- 
missible circuit length. Gienger 
added that the tests indicated there 
was little or no advantage in instal- 
ling an internal bonding conductor 
in aluminum conduit, although sub- 
stantial benefits could be obtained 
by this method if the conduit was 
steel. 


Cite Rectifier Experience 


H. H. Kaufman and J. C. Page 
of the General Electric Co urged 
that minimum as well as maximum 
short circuit conditions be consid- 
ered in setting protective devices 
for low voltage circuits. There are 
many instances where shorter time 
delay or lower instantaneous set- 
tings would provide superior pro- 
tection with little risk of nuisance 
tripping, they averred. The authors 
suggested that any economic com- 
promise between protection and 
service continuity requirements 
should be based on familiarity with 
the full gamut of protective schemes 
available. 

An 8,000-kw ignitron rectifier 
powering a 140-inch reversing mill 
at Lukens Steel Co has had no seri- 
ous electrical downtime in its first 
nine months of operation, reported 


March 7, 1960 @ 


R. A. Hamilton of the General 
Electric Co. Using back-to-back 
rectifiers, the supply allows the mill 
motors to regenerate without re- 
versing motor armature leads or 
the motor field. 

A thyratron firing circuit was 
selected because of its higher re- 
sponse and linear relationship of in- 
put volts to output amp, he con- 
tinued. D-c line reactors reduce the 
a-c ripple current to the d-c motors 
to 2% and limit the circulating cur- 
rent during arc-back. 

Commenting on his company’s 
experience, G. P. Cardwell of Lu- 
kens noted that although motor 
maintenance had been heavy when 
the unit was first installed, they have 
had very infrequent motor breaker 
operation and a consequent reduc- 
tion in breaker maintenance. 

In a companion paper, S. J. 
Roumanis of GE stated that be- 
cause of their fast response, rectifier 
power supplies may be used to im- 
prove auxiliary drive system per- 
formance. 


Query Heat Loss Calculation 


Questioning the use electric house 
heating loss calculations based on 
standards originally developed for 
fuel-fired systems, E. E. Linden of 
Narragansett Electric Co said an 
accurate heat loss calculation could 
be obtained by correlating monthly 
kwhr use figures from the meter 
readers route book with Weather 
Bureau temperature sheets. Using 
total kwhr consumption in a given 
period for y values and total de- 
gree-hr in the same period for x 
values, a straight line equation in 
the form of y=mx-++b is obtained, 
he continued. 

The y-axis intercept in kwhr then 
represents the non-heating domestic 
use and the slope of the line, m, is 
the ratio of heating kwhr to de- 
gree-hr. The actual heat loss of a 
residence can then be determined by 
multiplying m by the design tem- 
perature difference, Linden said. 

Kenneth Wechsler of Westing- 
house Electric Corp suggested that 
the kwhr needed to heat a given 
house might be reduced by as much 
as 60% if the system is designed 
with the aim of keeping the occu- 
pants comfortable as opposed to 
maintaining an arbitrary heat level 
within the building. 


(More AIEE on page 92) 
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BLACK & VEATCH 


Consulting Engineers 


Electricity —Water—Sewage—Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
175 Enfield 8t. Hartford, Conn. 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Consulting and Design 
Engineers 


209 E. Washington 
Jackson, Michigan 


Management and 
Business Consultants 


300 Park Ave. 
New York 22, N. Y. 


JENSEN, BOWEN & FARRELL 


Engineers 
Appraisals—Depreciation Studies—Property 
Records 
Cost Trends—Special Studies—Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 
Michigan Theatre Building Ann Arbor, Michigan 
NOrmandy 8-7778 


MULTI-AMP DIVISION 


MULTI-AMP ELECTRONIC CORPORATION 
Designers @ Engineers @ Builders 
Portable electric test equipment 
Field and laboratory instruments; load boxes. 
For low voltage testing and cali 
brating of circuit breakers, pro- 
tective and overload relays, reclos- 
ers, watt hour meters, fuse links 
467A Lehigh Ave Union, N. J 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

Engineers Purchasing 

Specialists in Financing 
Accounting and other Operations 


231 So. La Salle St Chicago 4 


SANBORN MAP COMPANY, INC. 
Nation Wide Mapping Services 


@ Utility Area Base Maps 
@ Symbolized System Portrayal 


Atlanta - New York Chicago - San Francisco 


SARGENT & LUNDY 
Engineers 
Consultants to the Power Industry 
STUDIES ¢ DESIGN ¢ SUPERVISION 


140 South Dearborn Street, Chicago 3, IIL 


TIPPETT & GEE 


Consulting Engineers 


Mechanical @ Electrical @ Thermodynamic 
Structural Design @ Studies @ Supervision 


Power Stations @ Transmission @ Distribution 
Industrial Plants @ Process 


1333 North Second Street Abilene, Texas 
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TRANSFORMERS 


|\—6667 kva Westinghouse, 3/60/115,000Y/13750 
i—6000 kva G.E. 3/66000/2400/4160¥ 
i—2000 kva Nia. Askrael, 3/13800/14160Y/2400 
3—1000 kva Westinghouse, | /22900/480 
3—1000 kva Westinghouse, 1/13800/480 
3—1000 kva Westinghouse, 1/13800/2400/4160Y 
3—1000 kva Standard, |/44000/6900 
3—1000 kva Standard, | /69000/4160Y/2400 
3—1000 kva Standard, 1/34400/480 

833 kva Allis Chalmers |/60/12,000—486 

200 kva Westinghouse, 4800—240x480 

100 kva G.E., 2400/4160¥Y—120x240 

75 kva G.E., 2400/4160Y—120x240 


ERIE ELECTRIC CO., INC. 
26 Mechanic St. Buffalo 2, N. Y. 


FIELD ENGINEER FOR IN-PLANT 

INSTRUMENT CALIBRATION 
Engineer or technician experienced in checking 
and calibration of electrical instruments and test 
apparatus, preferably as used in electric wire and 
cable plants. Permanent, full time field work, 
substantial travel and heavy personal responsi- 
bility, Old tine organization, Send resume and 
salary requirement to 

P-3761--ELECTRICAL WORLD 

Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 





ADDRESS BOX NO. REPLIES TO: Box No, 
Classified Adv. Div. of this publication, 
Send to office nearest you. 
NEW YORK 36: P. O. Bor 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


POSITIONS VACANT 


Wanted—Electrical Engineers. Minimum five 
years experience in public Utility Distribu- 
tion. Transmission. Metering and Relaying. 
Required for permanent, responsible posi- 
tions in Venezuela. Spanish an asset but not 
essential. Good living conditions. Starting 
salary of $13,000 per annum. P-3537, Elec- | 
trical World. | 


Electric Motors Design. Our client, a highly 
rated builder of AC and DC integral H.P. 
motors seeks an EE with good motor design | 
experience. Location Chicago. Up to $10,000, 
or open to start. Send resume to A. H. 
as ae & Associates, 5 N. Wabash, Chicago 


Calibration Engineer—Degree in Physics or | 
Engineering. 3-5 years experience in the 


| calibration of precise pressure, vacuum, vi- 


bration measuring equipment, and associated 
electrical circuitry. Send complete resume 


|} and salary requirements to Technical Employ- 


ment, ARO, Inc., Arnold Air Force Station, | 
Tennessee, 


SELLING OPPORTUNITY AVAILABLE 


Representative wanted for manufacturer of 
street lighting equipment pole line special- 
ties. Full particulars. RW-9821, Electrical 
World. 


POSITIONS WANTED 


Electrical Engineer——33——-10 yrs. exp. de- 
sign, construction, calculations, supervision | 
of construction, management of electrical 
personnel, operation, in diesel electric power 
plants, switchgear, relays, motor control, | 
power transmission and distribution, over- 
head and underground, lighting, substations, | 
heating and ventilating, industrial buildings, 
industrial controls, some piping, and esti- 
mating. Desires work with aggressive, grow- 
ing electrical contractor, consultants, elec- 
tric utility. PW-3746, Electrical World. 


Electrical Gen. Foreman, Age 36. All types | 
of elect. installations. Speak Spanish. Ex- 
cellent ref. PW-3782, Electrical World. 


Chief or Senior Electrical Engineer desires 
position of responsibility in the electrical 
power field. Twenty-five years experience 
with consulting and electric utility companies 


in administration, planning, design and op- | 


eration. PW-3881, Electrical World. 


Honorable Mention Westinghouse 'S9. Com- 
pleted one year Columbia Engineering, two 
years college math. Experience—Summer 
*59—Student Trainee—David Taylor Model 
Basin, Washington, D.C. Can type. Available | 
June—September. Will travel. 6'’2”. Health 
excellent. PW-3735, Electrical World. | 


SEARCHLIGHT SECTION 


ENGINEERS and 
MATERIALS INSPECTORS 


WANTED 


TVA has openings on a large hydro- and 
steam-electric program for experienced 
civil, structural, electrical, and mechanical 
engineers in its Division of Design located 
i noxville, Tennessee, and for materials 
engineers and inspectors of materials 
located in various district offices, princi- 
pally in the north and east. 


These positions are at the 
grades and rates of pay: 


Civil, Mechanical, Electrical, and Ma- 
terials Engineers, grades SD-2 and 
-3 $6200-$7150 


Inspectors of Materials, grades SE-5 
and -6 $5825-$6625 


The engineering jobs require a college degree in 
engineering or its equivalent with from one to three 
years of experience in design and specification 
work, or in inspection and testing work for ma- 
terials engineers. The inspector of materials jobs 
require some college training in engineering or 
equivalent training and experience in making 
engineering inspection and tests of mechanical, 
structural, and electrical equipment and ma- 
terials. All jobs carry automatic within-grade 
increases for satisfactory service, liberal ‘vacation 
leave, sick leave, and retirement, hospitalization, 
and insurance benefits. 


Write to: 


TENNESSEE VALLEY AUTHORITY, 
Division of Personnel, 
Knoxville, Tennessee. 


following 


ELECTRICAL ENGINEER 


Strong midwest manufacturer located near 
a fine cultural and educational center 
wants experienced individual for head- 
quarters sales staff. Previous sales, ad- 
ministrative or design experience required. 
Electric utility background helpful. Com- 
pany offers good salary, advancement in- 
centive, full benefits and excellent work- 
ing conditions. Send complete resume in 
confidence. 


P-3871, Electrical World 
520 N. Michigan Ave., Chicago 11, Ill. 


ELECTRICAL ENGINEERS 


Openings in our St. Louis Office. Perma- 
nent positions for recent graduate or ex- 
perienced electrical engineers, or those 
with qualifying experience on the design 
of various types of electrical systems. 
Registration recognized. Experience should 
include power plants or industrial power 
systems, related controls, and working 
knowledge of schematic and wiring dia- 
grams. Important fringe benefits. Submit 
brief resume of education and experience 
to Sverdrup & Parcel Engineering Com- 
pany, 915 Olive Street, St. Louis 1, Mis- 
souri. Replies confidential. 


DIESEL ENGINE . 


Cooper-Bessemer Model JS-6-D 705 HP 
@ 514 RPM Continuous Duty Current 
Model—Never Installed or Operated, 
New Engine Guarantee—today’s price 
approximately $60.000. Will sell for 
$30,000. 

J. E. SMART 


BUCYRUS-ERIE COMPANY 


South Milwaukee, Wis. 
$02-0900 
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Further Cable Experimentation 


Tests on power-cable shielding, dielectrics, grounding 
are proposed in papers and discussions by authorities 


Shielding, dielectrics and ground- 
ing were the focus of cable experts. 
A survey of papers and discussions 
revealed wide fields of disagreement 
and many areas in need of further 
experimentation. 

T. N. Mitropoulos, R. J. Fogel 
and C. J. Tang, Simplex, discussed 
tests to determine the effects of 
power cable shielding on high-fre- 
quency waves and surges. Resis- 
tance of regular-type construction is 
extremely high at surge frequencies, 
they said, because of the combined 
effect of high reactance due to spi- 
rality and the contact resistance 
between turns of shielding tape. 
Resistance of the intercalated-tape 
construction is much lower at surge 
frequencies but it has a high in- 
ductance. 

Both the double-tape and con- 
tinuous-sheath constructions have 
lower resistance and _ inductance 
than other constructions, they re- 
ported. This low shield resistance 
reduces incoming wave fronts and 
generally improves the cable’s per- 
formance. 


Blending Improves Oils 


Insulating oils produced by 
blending suitable, purified hydrocar- 
bons can be made superior to na- 
tural oils in both oxidation and 
gassing resistance, said E. D. Eich, 
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Anaconda, and George Feick and 
W. F. Olds, both of Arthur D. Lit- 
tle, Inc. Although this approach 
was tried as much as 25 years ago, 
advances in chemical technology 
have made available a considerable 
number of relatively pure synthetic 
aromatic compounds having a wide 
variety of properties. The use of 
such “engineered” blends offers the 
possibility of providing the im- 
proved quality needed for extra- 
high-voltage applications. 


Cycled HV Best Test 


The vacuum discharge test has 
proved useful as a screening tool in 
selecting impregnants for solid-type 
cable, maintained A. L. McKean 
and E. J. Merrell, Phelps Dodge. 
But the high-voltage, load-cycle test, 
though time-consuming and expen- 
sive, still remains the only practical 
method for absolutely establishing 
the merits of a cable impregnant, 
they said. Tests were made to cor- 
relate impregnant stability under 
vacuum discharge and life of solid- 
type oil-impregnated paper cable on 
accelerated high-voltage, load-cycle 
test. 

Only indirect evidence of the 
“bubble theory” for electric break- 
down of liquid dielectrics has been 
obtained thus far, noted K. C. Kao, 
English Electric Co. The bubble 
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Urged 


theory holds that breakdown is 
initiated by the breakdown of gas 
bubbles in the liquid. Although a 
theoretical and mathematical ex- 
planation has been offered, a direct 
confirmation—such as demonstrat- 
ing experimentally the formation 
and behavior of bubbles in liquid 
subject to a sufficiently high electric 
field—has yet to be produced, he 
said. 


Predict Gassing of Oils 


S. C. Bartlett, Sun Oil Co, and R. 
B. Blodgett, Okonite, attempted to 
determine parameters for predicting 
gassing of oils under electric stress. 
Of six methods used, infrared ab- 
sorbance and per cent aromatic car- 
bon atoms gave the most precise 
correlation with gassing in insulating 
materials. 

Corrosion resulting from the use 
of copper ground connections is 
serious, and it promises to grow 
more serious unless it receives 
greater attention and treatment, said 
B. Husock, Harco Corp. Corrosion 
of underground pipelines depends 
primarily upon the potential be- 
tween structures and the copper 
ground, the ratio of exposed areas, 
the resistance between structures, 
and their electrical continuity. Ca- 
thodic protection must provide suf- 
ficient current not only to overcome 
normal corrosion, but also to over- 
come the potential between the 
structure and the electrical ground, 
he maintained. 
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During twenty-five years of 


continuing production it has 
never been reported that a 

Reliable Feed-Thru Deadend 
cartridge let go a line. 


FAST « SAFE « SURE 


~ RELIABLE FEED-THRU DEADENDS 
for many distribution sizes of 


Wi ACSR .. Aluminum . . Copper 
Aluminum Alloys . . Alumoweld 
fA Copperweld . . Steel Strand 


Ideal for new construction, 
maintenance, change-over 
ELECTRIC COMPANY FRANKLIN PARK, ILL. and hot line work. 


A Symbol of Integrity Since 1909 
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Whenever linemen climb poles to repair 
or replace transformers, it costs money 
in lost revenue and added labor costs. 
These expenses are reflected in your 
earnings statement. 


Capital for utility financing is naturally 
attracted to companies having a more 
favorable record of profits and this is 


why system dependability is one of the 
keys to utility financing. 


every time he goes up—profits go down 
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Progressive utility management, seeking 
methods of assuring system dependa- 
bility, can specify Moloney Transformers 
which combine superior design with fine 
workmanship and materials to provide 
lower operating and maintenance costs. 


Moloney Transformers... for More Power To You. 


MOLONEY ELECTRIC COMPANY 


Transformers for 

Utilities, industry and Electronic Applications 

Sales Offices in All Principal Cities 

Factories at St. Louis 20, Mo., and Toronto, Ont., Can. 
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